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RADIO TUBES || 
C-301A—5 Volts 1-4 |} 
Ampere filament... $6.50 
C-299—3 Volts.o6 amp. 
Dry Battery Det. & 


PS <0 vo .$6.50 | 
C-300—5 VoltsGasCon- 
tent Detector... .$5.00 || 


C-11—1.1 Volts.25amp. 
Dry Battery Det. and 
Amp. Special Base $6.50 

C-12—Similar to C-11 
i with standard base 


bob skenobeedee $6.50 


PATENT || 
NOTICE 


Cunningham tubes are 
|| covered by patents dated 
II-7-05, 1-15-07, 2-18- 
08, and others issued and 
pending. Licensed for 
amateur, experimental 
and entertainment use in 
radio communication. 
Any other use will be an 


‘ infringement. || 
wd 


Type C-301A gives greater Power Amplifica- 
tion with only 34 Amp. Filament Current. 


RADIO TUBES 


For Every Make of Receiving Set 


HROUGHOUT the entire country today 

Cunningham Radio Tubes are recognized 
as the ideal tube for use in all makes of Radio 
Receiving Sets. 
The famous Cunningham C-301A Amplifier 
shown above is a high vacuum tube designed 
for use as an amplifier and detector containing 
a new Tungsten Filament, the characteristics 
of which are long life, low power consumption, 
low operating temperature and greater power 
amplification than any previous amplifier tube. 
This tube has a standard four prong base, and 
the glass bulb has the same dimensions as 
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154 West Lake Street 
Chicago 


Home Office: 
182 Second Street 
San Francisco 


C-300 and C-301. The filament current is only 
one-fourth of the filament current of the pre- 
vious type of Amplifier tube and it is, there- 
fore, possible to use four of these tubes in a set 
without exhausting the storage battery any 
faster than when using only one of the previous 
types of tubes. 

The care and operation of each model of Re- 
ceiving Tube is fully explained in our new 40 
page “Radio Tube Data Book.” 
Copies may be obtained by send- 
ing ten cents in stamps to our 
San Francisco office. 


30 Church Street 
New York 
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Inside the Arctic Circle, nine degrees » —— 
from the North Pole, a little 89-foot schooner is 
frozen fast in the ice of Smith Sound. Aboard 
this schooner a group of brave men are enduring, 
as best they can, the desperate cold of the Arctic— 
cold that often drops to 60 degrees below zero. 
Human atoms in a boundless field of ice! 


Cold is hard to endure, but far more terrible is the 
Arctic solitude—unbelievably oppressive. Radio, at 
length, has broken this spell forever! 


Concerts from Honolulu! 

Daily, by means of powerful sending and receiv- 
ing apparatus, the crew of the “Bowdoin” are in 
communication with relatives and friends in the 
far-off States. Daily they listen to concerts as far 
away as Chicago, Dallas, and Honolulu! 

When the sanity, the very lives of one’s shipmates 
may depend upon contact with the outside world, 
none but the best is good enough. 


Dr. MacMillan’s Choice—the Zenith 


Out of all the radio sets on the market, Dr. 
MacMillan selected the Zenith exclusively— because 
of its flawless construction, its unusual selectivity, 
its dependability and its tremendous reach. 

Already his operator, on board the “Bowdoin” in 
Northern Greenland, has tuned in several hundred 
stations. You along the Atlantic who brag a little 
when you tune in Catalina Island—what would you 
say if you tuned in Hawaii from the Arctic Circle? 

The set that Dr. MacMillan has is a standard 
Zenith receiving set. And you can do all that 
MacMillan does, and more, with either of the two 
new models shown at the right. Their moderate 
Price brings them easily within \ a 
your reach. Write today for \\. y \\_ jn 
full particulars. S) . VAT 


Zenith Se, 
Radio Corporation 


McCormick Building a, 
CHICAGO 1a Shae 
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Armstrong 
U.S. Patent 
No. 1,113,149 . 
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Model 4R—The new Zenith 4R “Long-Distance” 
Receiver-Amplifier comprises a complete three- 


@ circuit regenerative receiver of the feed-back type. 


It employs the Zenith regenerative circuit in 
combination with an audion detector and three- 
stage audio-frequency amplifier, all in one cabinet. 

Because of the unique Zenith “selector,” unusual 
selectivity is accomplished without complication of 
adjustment. 

The Zenith 4R may be connected directly to any 
loud-speaker without the use of other amplification 
for full phonograph volume, and reception may be 
satisfactorily accomplished over distances 
of more than 2,000 miles $85 


Model 3R—The new Zenith 3R “Long-Distance” 
Receiver-Amplifier combines a specially ' designed 
distortionless three-stage amplifier with the super- 
efficient Zenith three-circuit regenerative tuner. 

Fine vernier adjustments—in connection with the 
unique Zenith aperiodic or non-resonant “‘selector’” 
primary circuit—make possible extreme selectivity. 

2,000 to 3,000 Miles with Any Loud-Speaker 

The new Zenith 3R has broken all records, even 
those set by its famous predecessors of the Zenith line. 
Satisfactory reception over distances of 2,000 to 3,000 
miles, and over, is readily accomplished in full 
volume, using any ordinary loud-speaker. No 


* special skill is required. 


The Zenith is the only set built which is capable of 
being used with all present-day tubes as well as 
with any tubes that may be brought out in the future. 
The Model 3R is compact, gracefulin line,and 160 
built in a highly finished mahogany cabinet $ 


' ZENITH RADIO CORPORATION, 
328 South Michigan Avenue, Chicago, Illinois 


Gentlemen:— ; Zl 
Please send me illustrated literature on Zenith Radio. 


Name 


¥ Address: a 
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HE GREBE CR-12 Broad- 

cast Receiver is a highly 
efficient Radio Instrument em- 
ploying both Regeneration and 
Tuned Radio Frequency Ampli- 
fication with only two tuning 
adjustments. 


A Dial graduated in wavelengths 
enables you to locate the program 
you desire instantly. 


‘Compartments are provided for all 
necessary batteries in the attrac- 
tively finished walnut cabinet. 


Requiring no cumbersome storage 
battery nor unsightly wires, this 
Instrument will grace your library 
or living room. 


Write for “GREBE 
Radio in the Well- 
appointed Home’’ 
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: Licensed Under 
_A. H. GREBE & COMPANY, Inc. Vachon rrt3.199 
Richmond Hill, N.Y 
Bi w Western Branch, 451 East 3rd St., Los ‘miei Cal. Type CR-12 
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now! Her busy fingers 
acu and tired eyes enjoy 
2 § their well-earned rest. She’s 

busy without working. 
104 Time doesn’t drag. Long 
sO hours are lightened by the 
world of entertainment and 
fun brought to her by radio. 
ro A new interest fills her life! 


Gar! DMA’S' Happy 


184 C. BRANDES, Ine. NEW YORK 


CMatched Tone 


Radio Headsets cee... 
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"Cash In'0n These Amazing 


You readers of Radio News—you who are interested in Radio, 
and also interested in unusual money-making opportunities—let me 
send you, without the slightest cost or obligation, my new, interest- 
ing Free Book, “Rich Rewards in Radio’’—a book which contains 
positive proof of the astounding opportunities in this great new in- 
dustry and tells exactly how you can get your share of big money 
from it. 


The pictures on this page give only the smallest indication of the 
scope of Radio today. Mail the coupon on the next page for my ' 
Free Book which gives full facts on Radio and what it can mean 
to you. 


Earn $75 to Over $200 a week 


You're interested in Radio— why not turn your interest into 
profit? Why not make big money in work you enjoy? No field 
today is growing so rapidly. No business offers such a rare variety 
of opportunities. Radio is a new, billion dollar industry in which 
thousands have already made far more money than they ever dreamed 
possible. 


Radio can take you out of the rut of bare existence—into an 
enviable field of high salaried specialists. It can offer you unlimited 
opportunities for honor, wealth, power and satisfaction. It means 
a future filled with boundless promise! 


Recognized Radio Experts 
In Urgent Demand 


Readers of Radio News know in part the story of how Radio has 
jumped forward with leaps and bounds. You know there are broad- 
casting stations all over the country—that radio is used on every 
ship—that it is used by newspapers, government departments, busi- 
ness houses, banks, railroads,. factories and stores. Every day, some 
new use for Radio is announced. And this wonderful expansion of 
Radio has opened up hundreds of splendid positions on land and sea— 
positions which you can qualify for within a few months! 


et 
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wards of Radio. 


men who get into this work now. 


Make Radio your career. Become a radio expert now! 


Get a U. S. Government First 
Class Radio License 


Remember that the best positions in Radio go 
to those who have advanced radio training. Radio 
operators on ocean and land stations—broadcast- 
ing operators—radio engineers, installation and 
maintenance experts, radio inspectors, executives 
—all specialized radio positions call for trained 
men. And the U. S. Government First Class 
Radio License is the world-wide accepted proof 
of first class radio training. Get this license. You 
can make big money with it. 


Easy Now to Learn 


At Home 


No previous training in electricity or radio is 
necessary. During your spare time at home, 
within an amazingly short time, you can get your 
National Radio Institute diploma, which is gov- 
ernment recognized and accepted as part credit 
on your government license. For greater speed 


in qualifying for this license and to make the | 


training more practical, four splendid instru- 
ments are given FREE with the course. 


Send for FREE BOOK 


You have nothing to lose—and everything 
to gain. No matter what your plans for the 
future are—mail the coupon now for this new 
Free Book which tells all about the wonderful 
opportunities in Radio. Let it point the way to 
success and happiness for you. Don’t delay. 
Mail the coupon now. National Radio Institute, 


Dept. 13AB, Washington, D. C. 
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New Opportunities in RADIO! 


[here’s big money in this wonderful new field for you. - No 
matter what you are doing—no matter what experience you've 
had, you can step in and get your share of the astonishing re- 
Big salaries, fascinating, easy work, short 
hours, and a wonderful future—no other field of endeavor can 
offer anything to compare with what Radio can mean to the 


INSTITUTE 
(Founded 1914) 


I Can Qualify You 
as a Radio Expert 
in a Few Months 


If you want to earn far more money than 
you are earning now— if you want to be 
your own boss—if you want a profitable | 
business of your own—if you want to travel 
the world over—if you want a field of en- 
deavor where the opportunities are unlimit- 
ed—Make RADIO your profession, 

Hundreds of my students write enthusi- 
astically of my training—and tell how it 
has helped them. Merle Wetzel now is 
making three times what he did before tak- 
ing my training. Emmett Welch started at 
$300 a month after graduating. Scores of 
others tell similar 
stories. Send formy 
Free Book which /j 
tells of the great 
opening in Radio, 
what my students 
are doing—what 
you can do. No 
obligation. Mail 
the coupon 
now. 


Mr. E.{R. Haas, Director 
National Radio Institute, 
Dept. 13AB, Washington, D. C. 


Without any obligation on my part, please send me a FREE copy 
of your book, “Rich Rewards in Radio.” Also tell me how your 
Free Employment Service will help me secure a position, and send 
me details of your special short time offer. (Please write plainly.) 


MAS ab oid Weed eee eee ee ean vn EE Sd bR bn ae. cneewk cowed 
(Copyright of Photo) 


Enjoy It All 
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—From Everywhere 


with the 


ACE TYPE 3C CONSOLETTE 


Radio is the ideal entertainment for the home. 
You can sit right at your own fireside and enjoy 
the World’s best musical and vocal selections.. 


It doesn’t matter where you live—Tampa or 
Portland— it’s all the same with the Ace Type 3C 
Consolette. If you don’t care for the Programme 
in San Francisco, the turn of a dial wafts you and 
your family as tho by magic to New York, De- 
troit, Wichita—all in the flash of a second. 


This set is built into a beautiful solid mahogany, 
wax-finished cabinet. It consists of a regenera- 
tive tuner, detector and two stages of amplifica- 
tion, with built-in loud speaker. The tuning cir- 
cuit is licensed under the Armstrong U. S. Patent 
No. 1,113,149, and due to the particular method 
of winding Crosley coils, it is exceptionally se- 
lective. 


It has sufficient room inside the cabinet for dry 
batteries, making a complete self-contained long- 
range receiving outfit. Phone jack for tuning 
with head phones; Crosley multistat; filament 
switch; Crosley moulded condenser; beautifully 
engraved Formica panel. Uses all kinds of tubes. 
An exceptionally splendid set at a remarkable 
price—$ 125.00, without tubes or batteries. 


Other Ace sets are the Ace Type V, which sells 
for $20.00, and the Ace Type 3B at $50.00. Ask 
your dealer to demonstrate the Ace Radio Sets 
to you. 


THE PRECISION EQUIPMENT COMPANY 


POWEL CROSLEY, JR., President 
222 Vandalia Avenue CINCINNATI, OHIO 
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e COURT JESTER of TODAY 


“No wit to flatter left of all his store, 
No fool to laugh at, which he valued more.” | 


—Pope 


INCE the earliest days, laughter and 

gaiety have been the most sought after 
things in life. In ancient times stately rulers 
unbent, courtly knights forgot seriousness ; 
beautiful ladies became more alluring as the 
clever quips and merry pranks of the court 
jester brought a sparkle to their eyes and drove 
dull care away. But they were limited to 
the clownish antics and slap stick comedy of 
the jester. 
Moderns have unlimited sources of amuse- 
ment. Every broadcasting station has its Jester ; 
its humorous stories ; amusing songs and clever 
comedies. Each night the air is filled with 
merriment. 
With a Crosley Model X-J radio receiver, 
amusement may be brought clearly and dis- 
tinctly to your fireside. Sitting comfortably 
in an easy chair you forget dull care. The 
magic wand of the radio sends worry scurry- 
ing. 
The very moderate prices of all Crosley in- 
struments bring radio within the reach of all. 
No matter which Crosley Model you may 
select you can be assured of the maximum 
results at the lowest cost. 
Let a Crosley Radio Receiver bring fun, laugh- 
ter and good humor into your home. 


CROSLEY. 


Better -Cost Less 
Radio Products 


See the Crosley Line at Good Dealers Everywhere 


Write for Free Catalog. This fully describes the 
Crosley line of Radio receivers which range in price 
from the Model VI, a 2 tube set at $30, to the grace- 
ful Consolette Model X-L at $140. It also shows 
the complete line of Crosley parts. 


Crosley Model X-J—Price $65 


For tuning out local interference and bringing in 
distant stations this receiver is unexcelled. It is a 4 
tube set combining one stage of tuned radio fre- 
quency. amplification, detector and two stages of 
audio frequency amplification. 


Nowhere can a better set be purchased at any price 


Cost of necessary accessories $40.00 and up. 


CROSLEY MANUFACTURING COMPANY 


Powel Crosley Jr., President 


222 Alfred Street 


Cincinnati, Ohio 


1037 


The Broadcasting Station WLW is maintained by the 
CROSLEY MANUFACTURING COMPANY 


MAIL THIS COUPON TODAY. 


Crosley Manufacturing Co., 
222 Alfred St., Cincinnati, Ohio. 


Gentlemen: Please mail me free of charge your complete cata- 
log of Crosley instruments and parts together with booklet 
entitled “The Simplicity of Radio”. 


**eeeceseee 
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“B’ BATTERY 


This Battery provictes 2 comveartecr 


used an «a “B 


wore 


Eveready “Three” 41% 
volts, three distinct uses. 
At all reliable radio deal- 
ers. 


This “C” Battery 
a wonder-worker 


The loud speaker is a 
new delight when the 
Everyready ‘“Three”’ is 
used asa ‘‘C”’ battery in 
the amplifier automat- 
ally controlling the pur- 
ity of reproduction of 
speech and music. 
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For Automatic Amplifier Control 


OU can make the loud speaker re- 
sound with a new roundness and 
naturalness of tone. You can save 
money by adding months to the life 
of your “‘B”’ Batteries. These things 


you can do by using the new Eveready 
41% volt ‘Three’ as a “C’’ Battery. 


You already have an “‘A”’ Battery 
for the filament and a ‘‘B”’ Battery 
for the plate. A “C” Battery is 
connected to the third element of 
your vacuum tube, the grid, afford- 
ing an automatic control that is 
marvelous in action on audio fre- 
quency amplifiers. Especially extra- 
ordinary with 90 volts of ““B’”’ Battery 
and two stages of amplification. 


As a “C” battery the Eveready 
‘Three’’ prevents distortion and ex- 
cessive flow of current from the “B” 
battery, lengthening its life. It is a 
wonder-worker that saves its small 
Connect it 
in your audio frequency amplifier and 


cost many times over. 


note the difference. Full directions 
on the label and in ‘How to Get the 
Most Out of Your ‘B’ Battery,” a 


booklet on ““B” and “C’’ batteries, 
sent free on request. 


This triple-use battery can also be 
used as an ‘‘A”’ Battery in portable 
sets. Light and full of pep. Its third 
use is as a ‘‘B” Battery booster. Five 
of them in series make a 224 volt 
‘“B” Battery. 


Use Eveready “Three” the most 
universal dry battery ever made for 
radio, avaliable for the grid, filament 
A tested product 
of the world’s leading electro-chem- 
ical battery laboratory. 


or plate circuit. 


If you have any battery problem, 
Radio Battery Information Head- 
quarters will solve it for you. Write 
G. C. Furness, Manager, Radio Di- 
vision, National Carbon Company, 


Inc., 122 Thompson Ave., Long 
Island City, New York. 


NATIONAL CARBON COMPANY, Inc., New York and San Francisco 
Headquarters for Radio Battery Information 
CANADIAN NATIONAL CARBON CO., Limited. Factory and Offices: Toronto, Ontario 


EVEREADY 


Radio Batteries 


- they last longer 
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RICO F4 


Se < ,___L Ft 


of 


lowest price, think of “RICO.’ 


No. 250 Melotone Tuned (Ad- 
justable) Loud-speaker, 
Coteplele |. <a.6ss60an%ee $6.00 


No. 700 “Rico” Single Fonekorn, 
complete (without loud-speak 
er unit) o oues 


No. 701 “Rico” Double Fone- 
horn, complete (without 
Phones) ccoccccccces. $3. 


No. 


6 2000 ohms 
_non-adjustable) 


(standard 


No. 7 3000 ohms 
non-adjustable) 
No. 20 “‘Rico” De Luxe Tuned 
(adjustable) 2000 ohms... .$4.50 
No. 30 “Rico” De Luxe Tuned 
(adjustable) 3000 ohms..... $5.50 
No. 40 “‘Rico’”’ De Luxe Tuned 
(adjustable) 4000 ohms..... $7.00 


r=--SEND NO 


: Radlo Industries Corp., 


g  '31 Duane St., New York City. 


“(tandard 


Te ee 


S memnenemenmeninanpiiaitiie 


MONEY--=7 


§ Gentlemen :—Please send me by Parcel Post.... 


LL “Rico” goods are guaranteed unqualifiedly by us. 


“Rico”’ Tuned (adjustable) 
Melotone Loud-Speaker 
The highest grade, lowest 

priced and most popular loud- 
speaker on the market today. 
This speaker is equipped with 


‘Rico’ tuned (adjustable) 
loud-speaker phone unit. 
Comes fully equipped with 


black fibre horn and five foot 

cord. This low priced speak- 

er compares well with the 

most expensive ones. Length 

of horn 11%”, total! height 9”. 

No. 250 Melotone Loud- 
Speaker 


— 
SINGLE FONEHORN 

NEW! Here is the appliance you 
have been waiting for. 114%” fibre 
horn, mounted on a heavy cast base 
stand. The stand also has one of 
our single phonodapters. Will take 
any loud talking phone unit. Ata 
small expense you can now have a 
loud-talker. It not only looks 
good, but gives surprising results 
due to the fibre horn. All metal 
work, with the exception of the 
base, is nickel plated and polished. 
Not a toy, but a massive piece of 
apparatus that looks good, works 
well, and is marked at a very lew 
price. Horn swivels in any direc- 
tion independent of base and phone. 
No. 700 Single Fonehorn. ...$2.50 


DOUBLE FONEHORN 

This article is constructed simi- 
larly to our No. 700 single Fone- 
horn. The double Fonehorn is made 
to take any standard head set and 
thereby the appliance becomes a 
real loud-speaker unit. Acoustical- 
ly worked out to perfection, this 
appliance will give excellent re- 
sults. It is equipped with 11%” 
full fibre horn. metal parts 
nickel plated and highly polished. 
Heavy cast base in dull black fin- 
ish. This appliance has two of our 
Phonodapters which will take any 
make head set. An article that 
looks good with any expensive set 
Horn swivels in any direction in- 
dependent of base and phone. 
No. 701 Double Fonehorn ...$3.00 


“Rico” Head Sets 

These head sets are the 
original ones using the cen- 
ter pole pull on diaphragm 
principle. Well known” for 
their sensitivity, loudness and 
absolutely tuned quality. 
Now made with superior 
tungsten steel magnets, bet- 
ter head band, a heavier and 
better quality cord, sherard- 
ized diaphragm, and a num- 
ber of minor improvements. 


The highest priced phones are 


made with tuned (adjustable) 
diaphragms. 


RICO GUARANTEED PRODUCTS 


“RICO” goods are standard today and are used all 
over the country. Ask any of your friends about “RICO” goods and “RICO” workmanship. A trial of any 
of our items will convince you, There is a dealer somewhere near you who stocks “RICO” goods and who 

will be glad to show and demonstrate to you the latest additions to our line. Whenever you want good goods at the 


FONEKUSHIONS 

The latest radio wrinkle. How 
many times have you had a head 
ache from wearing tight head re- 
ceivers? How many times when you 
are listening for DX have you not 
been able to hear clearly due t 
outside noises in the room? Fone 


kushions do away with all thi 
Made of sponge rubber. They nn 
only make wearing your receivers 


a pleasure but they positively ex 
clude all noises and make recep 
tion a pleasure. Made of blac! 
sponge rubber that will last for 
years. Can be washed with soap 
and water. Smooth outside surface 
Light as a feather. Once worn, al- 
n. 
**Rico’’ Fonekushions, 
i. s.r $.59 


“Rico” Tuned (adjustable) 
Loud-Speaker Phone 
This is our famous (adjust- 
able) loud-speaker phone unit. 
This phone gives amazing re- 
sults as a loud-talker on one 
and two stages of amplifica- 
tion. You must hear this 
phone to appreciate it. This 
unit has a rubber gasket un- 
derneath diaphragm which 
makes phone fully adjustable. 
Can be adjusted for loud or 
weak sounds simply by 
slightly loosening or tighten- 
ing cap. 
No. 25 Loud-Speaker Phone 
with 5 ft. cord ...... $3.50 


“Rico” Single Phonodapter 
This Phonodapter fits Vic- 
trola, Columbia and Sonora 
phonographs. Entire adapter 
is made of pure rubber with a 
brass tube insert. Adapter 
will stretch over any make of 
phone. Note construction! 
No echoes due to special lip. 
Comes complete with brass 
tube insert which makes it fit 
any phonograph. 
No. 131 “Rico” Phono- 
DRE Sec ackadtas nee $.50 


“Rico” Double Phonodapter 
This handsome instrument 
is made of a single casting, 
nickel plated and highly pol- 
ished. There are three gener- 
ous soft rubber bushings. The 
Phonodapter fits all phono- 
graphs and takes any stand- 
ard double head set, thereby 
making your phonograph a 
loud-talker. Made in just the 
right proportion to fit your 
head set. 
No. 132 Double Phono- 
dapter $.75 


FREE !! 


eee eeeeereses 


FITS ANY RECEIVER == :; 


SPONGE RUBBER 


No. 500 
of two 


Fonekushions, set 


$.50 


RUBBER 
GASKET 


No. 25 ‘Rico’ Loud-speaker 
Phone with 5 ft. cord... .$3.50 


No. 132 “Rico” Double 
Phonodapter .... 2.60.05 $.75 
VMTN ' wuts 


Dealers and Jobbers 
Write or Wire for 
Territory that is Still 
Open for Proposition 


Der Ee 
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INDUSTRIES 


CORPORATION 
131 Duane Street, New York City 
Cable Address: Ricotrade, New York 


“ , 


~ 


= op 


fo) 


OBS. 


S10 Plo Bilo go Bio giKo 


Ro aiho eo 


ill. eS 


ae.) ._=<_*" #™ 


a ee 


a 


Ro lo Bio Bio ilo BiKo Bio gI00-3I00 


Radio News for February, 1924 


sig Bite Bo Bo BWo Bo eWo Wo 4, 
/ “WHAT THEY SAY” 


The “RICO” Straight Line Condenser has taken the country by storm. It is the condenser of the hour. 
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} 
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Not until you have tried the “RICO” Straight Line type, will you know what it means to have a REAL 


condenser. 
THEY SAY! 
Getting wonderful re- 
sults with your con- 
denser. : 
Harry Weitmann, ‘ 
753 ©. Sth St... fi 
N;. ¥...G, | 


I would advise all radio fans to in- 
stail one of the Straight Line Con- 
densers on their radio as it works 
perfectly. L. W. Akerley, 
Van Buren, Maine. 


I have used your condenser now for 
about a month, have tried it out on 
two or three single circuits and am 
now using it with excellent results 
on a fourth circuit. 
F. L. Enmish, 
Lusk, Wyoming. 


I wish to inform you that I received 
the Rico Straight Line Condenser 
and it compares very favorably with 
an eight dollar condenser. 
Chas. A. Roblin, 
Storm Lake, Iowa. 


I find that your Straight Line Con- 
densers will bring in stations from 
the lowest to the highest meters 
very clearly. 
Chas. Schneider, 
Riverside, N. 


Contrary to general opinion, your 
condenser is accurate as to dial read- 
ings. Smooth action, vernier ef- 
fect. Am using it in four tube reflex 
and am weil satisfied. 
L.. G:. Cail, 
Springfield, Mo. 


woo ‘ 


HOLES FOR BINDING? 
TABLE MOUNTING POST 


“RICO” STRAIGHT LINE CONDENSER 


A revolution in condenser building. Simplest and 
most practical type of condenser as yet developed. 
Takes up one-third less space than mesh plate con- 
denser. Size over all 314”x2%4"x14".  Lightest 
weight condenser made. Particularly useful for 
portable sets and where little room can be spared. 
Money refunded if this condenser is not superior to 
any other. Now made in three sizes to replace 43 
plates, 23 plates and 11 plates. 


No. 450 ‘‘Rico’’ Condenser .001 mfd. 43 plate cap..... $1.75 
No. 423 ‘‘Rico’’ Condenser .0005 mfd. 23 plate cap..... 1.75 
No. 411 ‘‘Rico’’ Condenser .00025 mfd. 11 plate cap... 1.75 
All above types without dials ........0.eeeeeeeereers 1.50 


{ have tried two of your Straight Line Con- 
densers in numerous hook-ups, including tuned 
radio frequency, impedance type, three circuit 
regenerative, Reinartz, and Superdyne. Am 
now using last mentioned. Great improve- 
ment over air plate type. Easier and sharper 
tuning. 
cC; 8; Tenn. 


Cooper, Maryville, 


Have been using a “Rico” Straight 
Line Condenser for some time and 
find it ideal as an antenna con- 
denser on account of wide range and 
vernier effect. 

Frank Juelke, 


Malvern, Iowa. 


I received your Straight Line Condenser and 
it works fine. Better than the old style plate 
condenser. One evening this week I heard 
nineteen broadcasting stations with it, using 
just one bulb. Two of them were in Texas. 
Sheldon P. Krieger, Metamora, Michigan. 


HOLES FOR 
PANEL MOUNTING 


However, we prefer to let others say what they think of our condenser. READ WHAT 


4 


‘\ 


I consider them superior to the 
old style condenser. 
John Cattanach, 
Rochester, N. Y. 


The condenser is very efficient and 
built along the correct lines. 
J. N. Lightbody, 
Calgary, Alta., Canada. 


Condenser works very well. No dif- 
ficulty in picking up WDC with it, 
1050 miles air line from here. Works 
just like the best old style condens- 
er. Less cumbersome. 
R. Petitclerc, 
Quebec, Canada. 


The condenser works fine and has 
greatly aided in bringing WDAP 
loud and clear. 

Harold Beck, 


Philipsburg, Pa. 


A little wonder with big perform- 
ance. Am receiving stations never 
received before and receiving local 
stations much clearer. 

C. Ver Voorn, 
Paterson, N. J. 


It functions better, easier to adjust, 
quick tuning. Condenser of this 
type have got to be seen to be ap- 


preciated, 
Cecil A. Benham, 
Ann Arbor, Michigan. 


While using the Straight Line Con- 
denser, I have tuned in station 
WUCB, Camp John Hay, P. I. 
have a home-made coupler set us- 
ing UV-199 tubes. 
Claude Albietz, 
Decatur, Illinois. 


I used your condensers in the sets 
I make and find that they increase 
the volume and make it more selec- 
tive. They are better than the old 
type and I will always recommend 
same. M. Ulrich, 
Brooklyn, N. Y. 


= 


Received condenser in excellent con- 
dition. Working fine—added about 
four hundred miles to my range. 
Very well pleased. .. 
Leslie Reeves, 
Glencoe, Ont., Can. 


_BAD IC _ 


INDUSTRIES 


CORPORATION 


131 Duane Street, New York City 
Cable Address: Ricetrade, New York 


I’m no radio expert but of the six condensers 
I have, some costing $7.50, this Straight Line 
Condenser is the best both as to capacity and 
vernier effect. If all your goods are in a class 
with the Straight Line Condenser, I want to 
see some more of them, so I am sending my 
check for the Melotone Speaker. 
Huron H. Smith, Milwaukee, Wisconsin. 


Your condenser should be called the “easy.” 
It is easy to tune with, easy to mount, easy 
on space and casy to pay for. I think it has 
it all over the old type and it is well worth 
the money. Wm. E. Boutelle, 1AWT, 
Watertown, Mass. 


Received condenser in excellent condition and 
find that this condenser is the best of the many 
I have tried, being very easy to tune in with. 
I have found it to be the best for long distance 
work as I got western stations with just the 
detector tube. 

John J. Vroman, Olean, N. Y. 


Condensers give very fine results, 
and sharp tuning. 
L. Bown, 


Monterey, Tenn. 


The results from your condenser 
are highly satisfactory, in fact bet- 
ter than I expected. Three degrees 
suffice to tune a station in or out 
completely. James N. Kilpatrick, 

Germantown, Phila., Pa. 


I have your condenser and am free 
to say that it is more than satisfac- 
tory. I regard this type superior 
to the interleaving type. 
Stanley Arthur, 
New Orleans, La. 


Your condenser is all you claim for it and 
more besides. I would not part with mine 
for five dollars. 

John Catterall, New Bedford, Mass. 


w=c= SEND NO MONEY===, 
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@ Radio Industries Corp., é R.N. 
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Get This Big 


224 Pages. 


Radio Book! 


375 (llustrations. 


Amateurs’ Handibook 


Volume No. 1 


Tells how to build various types of receivers, 
transmitters, and sundry apparatus. Every des- 
cription is extensively treated and _ illustrated 
with sketches, diagrams, and photos. A separate 
portion of the book is especially devoted to the 
operation, characteristics, and adaption of vac- 
uum tubes. Another portion takes in radio 
theory, dealing with the antenna, regeneration, 
super-regeneration, radio frequency amplifica- 
tion, damping, impedance, high frequency re- 
sistance, etc., etc. A good part also gives numer- 
ous hints for construction of apparatus and 


general radio kinks. 


All in all, the edition is just cram full of the 
sort of material which delights the heart of the 
radio fan. It should find a permanent place on 
the bookshelf of every amateur. 


Get Your Copy Today 


$1.00 Prepaid 


Bound in multi-colored heavy board. 
Size 6 x 9 inches. 


Some of the articles included in the Radio News Amateurs’ Handibook are: 


A Typical Amateur Receiver, A Radio Flivver, A Universal Re- 
ceiver, A Radio Frequency Receiver, A Multi-Range Regenerat- 
ing Receiver, A Reinartz Set, A 3-Tube Reflex Receiver, A 1- 
Tube Super-Regenerative Receiver, A Honeycomb Coil Receiver, A 
Compact Super-Regenerative Set, An Efficient Receiving Set, A 
Super-Sensitive Receiver, An Armstrong Super-Regenerative Re- 
ceiver, A well designed Super-Regenerative Receiver, How to Make 
a Portable Receiver, a Practical Receiver, A Detector-Amplifier Unit, 
Modern Hook-ups for the Amateur, Dual Amplification Circuits, A 
Simple Reflex Circuit, An Efficient Amateur Receiving Circuit, A 
Long Distance Hook-Up, A Receiver Using Rectified A.C. Supply, 
How to Make D-Shaped Variometers, Regenerative Tuners to B.F. 
Amplifiers, Head Sets, Reducing Interference With Single Circuit 
Sets, Broadcast Receiving and Receivers, Hints on Loud Speaker 
Unit Operation, Amateur Reception on Honeycomb Coils, A Port- 
able Wavemeter, A Wavemeter for Short Wave-Lengths, An Aerial 
Cleaner, The Construction of a Loop Aerial, Wiring the Radio 
Set, The Construction of a 10-Watt Transmitter, A 5-Watt Tele- 
phone and Modulated C.W. Set, A Spark Coil C.W. Set, A Vacuum 
Tube Transmitter Operating on a 6 Volt Storage Battery, A C.W. 
Measurement Set, Construction of an Electrolytic Rectifier. A High 


A 
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§ 53 Park Place, New York City, N. Y. 4 
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Frequency. Buzzer, Construction of a Modulation Transformer, Two 
Practical adiophone Circuits, Loading Coil Design, Meters for 
C.W. Sets, A Dial Indicator, Regeneration and Super-Regeneration, 
Radio Frequency Amplification, Damping, Matching Impedances, 
High Frequency Resistance, Different Types of Coupling, Principles 
of the Antenna System, The Relation of the Antenna to Detection 
Efficiency, Theory of Crystal Detector Operation, Condensers, Mon- 
ographic Charts for Measuring Capacity, Inductance and Wave-Length, 
Fundamental Operation of Vacuum Tubes, Operating Characteristics of 
Vacuum Tubes, Practical Points on Amplifier Operation, Vacuum Tube 
Facts, Basket-Wound Coils, Winding G-R Solid Wire Coils, An Arc 
Buzzer Practice Set, A Storage Battery for 1% Volt Vacuum Tubes, 
Amplifier Trouble, Notes on Crystal Detectors, Practical Pancake 
Coils, A Sensitive Detector, Simple Mounting for Variocoupler Second- 
aries, A Method of Mounting Coils, A Practical Method for Writing 
Code, Form Wound Coils, Cores for Transformers, An Inexpensive 
Amplifying Transformer, A Silver Dial, Duo-Vertical Coil Winding, 
How to Solder Connections, Connecting Phones, How to Wind Duo- 
Lateral Coils, A Spider-Web Coil Mounting, A Carbon Disc Rheo- 
stat, A Device to Eliminate Dial Scratch. 


On sale at all leading radio stores. If your dealer cannot supply you, 
pin a dollar bill to this coupon with your name and address and book 
will be forwarded to you postpaid. 


Experimenter Publishing Co., Inc., 
53 Park Place, New York City. 
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A wonderful value, 
produces excellent re- 
sults. Green silk wind- 
ings on black fibre 
tubes. Rigid mounting 

4 support for table or 
\S panel mounting. Pri- 
mary tapped for fine 
1% inch shaft. Range 200 to 600 


Each. .98¢ 


tuning. 
meters 
(522 Variometer— style. 
SUPERIO 
L523 Each.... 
A handsome instru- 
ment of superior design 
and construction. Sta- 
» and rotor ball 


same 


su efficiency. 
Table or panel mount- iA 

ing. % inch shaft. Superior results in cir- 
cuits for 180 to 650 meters. Tapped pri- 
mary for finest tuning. oiseless contacts. 
L526 Special simgle circuit type....$3.60 


SUPER MOULDED VARIOMETER 
L412) Each $2. 
Polished 
moulded and 
stator Maxi- 
mum inductance with 
greatest efficiency and 
minimum distributed 
capacity. A high grade 
instrument i 
get the best results. 
Wave length 180 to 600 meters. 


EXCEL MOULDED VARIOMETER 
L524 Each.....$4.45 
A wonderful value at 
our price. 
designed and 
structed. Polished 
bakelite rotor 
stator forms. 
Large size green silk 
wire insures greatest 
ici % inch 
tail connection, _Table 
or panel mounting. Split stator winding 
with binding post connecti 


SUPERIOR VARIOMETER 
L525 Each 


Forms moulded 
brown bakelite. 
han ds ome instrument. 
Green silk windings cal- 
culated for highest efti- 
ciency. 44 inch shaft. 
Noiseless pigtail connec- 
= tions. Table or panel 
mounting. Produces superior results in any 
type circuit 180 to 650 meters. 

RADIO INDUCTANCE COILS 
Carefully made—fine 
looking coils. Highest 
efficiency. Low distrib- 
uted capacity effect, low / 
resistance — high _ self 
inductance. Very firm 
impregnation. Range 
given is in meters when 
used with .001 variable 
condenser. founted coils have standard 
plug mountin Art Not Art Price 
Turns No. Mntd. No. Mntd. 
25 L30! $0.32 £320 $0.75 
5 L302 .37 L322 = 


o 
nN 


2000 

2500 

3500 

4500 

5000 

6100 

1000-10000 

5000-12000 

7900-15000 

1250) 9750-19500 

1500 14500-26500 
INN UCTANC® 


Dwr oeNuUnwen—o 
SSeSGNN=SSS=5 


Mw wNenerrr--- 


Stu 

able construction. 
Made of polished 
black _ bakelite. 

Mount on front of panel. 

BACK OF PANEL MOUNTING 
Mounts back of panel, with Knobs or 
dials on front of panel. Helps make a 
neat efficient set. &342—Each $4.4: 
COIL MOUNTING PLUGS 

Moulded of genuine bakelite. 
L344 Plug for mounting 
“‘honeycomb’’ inductance coils 


coos 36e 
L34 


YOU SAVE MONEY WHEN YOU BUY FROM US 


We Pay Transportation Charges East of the Rockies 
THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR 
FAST SERVICE — TRY US AND BE CONVINCED 


THIS GUARANTEE PROTECTS YOU—Examine the goods we ship you. 


suit you in every resnect. 


They must 


F If you are not satisfied with your purchase return the goods 
at once and we will refund the price you paid 


OUR SPECIAL VARIOMET 
Build 

set reliable 

ments. 

pend on thi 

meter and 


into 


ER AND VARIOCOUPLER 
your 
instru- 


You can de- 


$s vario- 
vario- 


coupler to give you 


the best re 
any circuit 
Nesssfrom 180 
y meters. 
and 
they 
Only 


are tl 
the 


In 
construction 


sults in 
working 
to 650 

design 


re best. 
highest 


grade materials are 


used, 

quoted save 

y on 

L418 Variocoupler. Each 45 

The most efficient type of coupler, insures 

better tuning and louder signals. Primary 

and secondary wound on natural uncolored 

genuine bakelite tubes. Handsome green 

silk windings. Primary tapped for fine 

tuning. Can be panel or table mounted. 
3-16 inch shaft 


The 


prices 
you 30 

cent. 
ore? 
L410 Variometer. Each 

Perfect in design and construction. Accu- 
rate wood forms thoroughly seasoned. Cor- 
rect inductive ratios. Solid baked windings. 
Plenty of large sized wire insures highest 
efficiency. A strong high grade instrument 
that will give you lasting service. 3-16 inch 
shaft. 


SOLID BARE COPPER WIRE 
Solid bare copper wire for aerials, leads 
er wiring instruments. 


Solid Bare Copper Wire, size 


14, 
L240 100 ft. coil 48¢ L242 500 ft. coil $2.25 


Solid Bare Copper Wire, Size 12. 
L244 100 ft. coil 67¢ L245 500 ft. coil $3.05 
STRANDED ANTENNA WIRE 
Cabled of fine copper strands. Very flex- 
ible. High tensile strength. Best for aerials. 
L248 100 ft. coil 58¢ L249 500 ft. coil $2.75 
MAGNET WIRE 
Insulated copper wire. Best quality even 
drawn wire, one piece to a spool. Prices 
quoted are for 8 oz. spools unless other- 
wise stated. Note, our prices are prepaid. 
DoubleCotton} Enameled 

Covered Insulation | Silk Covered 


Number L990|Number L992} Number L991 
e|Gauge ce 
35¢ }2 


Price 
$0. 


1.15 

-90 
1.00 
1.30 


(4 oz. 

(4 02.) 
36 (4 02.) 
A INSULATORS 
L260 Size 1x3%. Compo- 
sition, metal eyelets. 


omfao 
L260 
L265 Ri 


long. — Kae 


LEAD-IN INSULATORS 
L270 For 4 inch 
walls or less..... 42c 
L271 For 9 inch 
walls or less..... 69c 
The only practical 
lead-in insulator for aerial wires. Small, 
neat, effective, durable. Fits % inch 
hole. Securely locked by two adjustable nuts. 
OUTDOOR LIGHTNING ARRESTER 
L980 Price 
Protect your instruments 
with this lightning ar- 
rester. Weatherproof por- 
celain case. Air gap type. 
Permanent. Durable. Un- 
derwriters approved. 


Ribbed Porcelain in- 
» 2% in, long. Ea. 6¢ 


JEW 
L98I Eac 
A dependable protector, al- 
Ways on guard. Small and 
compact. Weatherproof por- 
celain case. Easily fastened 
and connected. Underwriters 
approved. Lists for $1.10. 


TINNED COPPER “BUS BAR” WIRE 
Size 14 tinned copper wire, For wiring 

sets. Best size for neat job and easy 

soldering. 

L957 Round, Ten feet for 

L958 Square Ten feet for 


SPAGHETTI 

For covering connecting wires in sets. 

For size 123 and 14 wires. 
L955 Finest quality braided and satur- 
ated with best baked lustrous transparent 
insulating varnish, 5 feet for 19¢ 
L956 Best quality braid and covered with 
black insulating compound. 3% feet for..9c 

PORCELAIN BASE SWITCHES 

. Fine white porce- 
lain bases. Copper 


antenna 

switches. 
£385 Single Pole Single Throw. Each 
L383 Single Pole Double Throw. Each 
£384 Double Pole Double Throw. Each 

BRASS ROD 

Supplied only in 8 inch lengths. 
{ Threaded 6-32, per 8 in. length.. 
Threaded 8-32, per 8 in. length.. 
Solid 3-16 in., per 8 in. length.. 
Solid %4 in., per 8 in, length... .§ 


COPPER FOIL 
Per pi : 
Thin copper foil for shielding 
6 inches wide, 2 feet long, .005 inch thick. 


“RADIO SOLDERING IRON 


20¢ 
32c 


OUR SPECIAL AUDIO FREQUENCY 
AMPLIFYING TRANSFORMERS 
L550 Each 
In quality of 7 
volume of sound, the & 
things a transformer is 
built for we guarantee it 
or surpass any 
transformer. Neat 
appearance. Carefully made. Fully 
mounted with plainly marked binding post 
connections. Wonderful results on one, two 
or three steps without distortion or howl- 
ing. A quality item in every respect. 


tone and 


NATIONAL SHIELDED 
TRANSFORMER 
L551 3% to 1 Ratio $2.48 
L552 6 to 1 Ratio... 2.68 
Note that our price is pre- 
paid. The same high grade 
style of transformer as above 
5 i enclosed in a metal case 
which completely shields it from any out- 
side magnetic influences. Free from howl- 
ing and local disturbances. 


OTHER STANDARD BRANDS AUDIO 


clean stock in original containers. 

HORDARSON Ratio 3% to 1 $3.30 
L233 THORDARSON Ratio 6 to 1... 3.7 
L553 Acme. Each 4 
L554 Coto. Ea 
L555 Federal. i 
L712 Radio Corp. 5.70 
L234 All American 10 to 1 Shielded 3.80 
1.239 All American to 1 Shielded 3.80 
1.236 All American 1 Shielded 3.60 


TRICOIL RADIO FREQUENCY AMPLI- 
FLYING TRANSFORMER 


L560 For 201A or 3 
Tubes 


to 


This transformer will produce 
wonderful results in any type 
of regular or reflex radio fre- 
quency circuit. Perfect for one, two or 
three stages. Compact, convenient form, 
easily mounted. Range 175 to 600 meters. 


OTHER STANDARD BRANDS RADIO 
FREQUENCY TRANSFORMERS 
68 Our special—as good as any of 


Dubilier. Each y 
Coto. Each 4.45 
Acme. First stage. Each...... 4.45 
Acme. Second stage. Each. 45 
Acme. Third stage. Each..... 4.45 
Radio Corp. Each........ eooe 5.95 
All American. Each _......... 
Erla. First stage. Each..... 
Erla, Second stage. Each le 
Erla. Third stage. Each 3.45 
Erla. Reflex No. 1, 2 or 3. Each 4.35 


'ONG NOSE PLIERS 
L9 


handiest 
for radio 
Made of 
fine hardened steel. 


Length, 5 in. 


od 


0540... .$1.50 


Soldered connections in radio sets pro- 
duce better results. This guaranteed 1ron 
1s exactly right for radio work. A neat 
solid connection quickly and easily made. 
Overates on any lighting current 100 to 
120 volts. 6 ft. cord with attaching plug. 
Length 13 inches. Heats quickly will not 
overheat. 


Heavier irons for genera) repair work. 
Wonderful values at our prices. 
L541 Medium size 
L542 Large size 


ENCLOSED VARIABLE CONDENSERS 
One of the best made cor- 
densers. Rigid, accurately 
spaced aluminum _ plates. 
Formica ends. _ Engraved 
scale. Knob and pointer. 
Clear transparent case. 
43 late .001 
Mra. “ oe $2.80 
$2.4 


Mfd. .++- 
L808 21 plate .0005 Mfd. . 


PANEL MOUNTING VARIABLE CONDENSERS 


These are especially high 


grade con- 


densers and we guarantee them to be me- 


chanically and electrically perfect. 


polished end plates 


Shafts %4 


inch diameter. 


Fine 
of heavy bakelite. 
Sturdy, heavy 


aluminum alloy plates perfectly spaced to 


insure smooth, even, 
Our low prices save 


reliable capacity. 
you money. These 


D:AGONAL 
L972 Price 
For fine electrical 
work, made of hard- 
ened steel. Length, 5 _ 
inches. 


ers nest inside larger one and are held in 
place with screw cap. Made of steel, nickel 
finished. * 


TINOL 


L969 Per tube...19¢ 


connection, 

‘ a match, torch 

or solder iron and you have a neat elece 
trically and mechanically perfect joint, 


heat 


AUTOMATIC BLOW TORCH 
L543 Each 

Burns denatured  alcohel, 
Automatically generates point- 
ed flame in a_ few seconds, 
Easy to solder joints in hard 
places. Lights with a match, 
Burns 20 minutes on one fill- 
ing. 5% inches high, % inch 
diameter cylinders. Works fine 
with Tinol listed above. 


coil condensers are of the very best make and 
are not to be compared with many infe- 
rior, cheap condensers offered. We guar- 
antee them to please you or your money 
back. re vernier style has one sepa- 
rately controlled plate which permits of 
the finest tuning. Quality considered, 
these values are unapproached by others. 
REGULAR STYLE VERNIER STYLE 
= Including Dial and Knobs 
plate .00025 mf¢ 
Plate .0005 mfd. 
plate .001 mfd 


5 § ary plug to fasten 
mounted stationary to 
1 4 


SUPER BLOW TORCH 

L544 Each..c.cccccccccccces 390 

Burns denatured alcohol. Vest 
pocket size. Blowing on tube pro- 
duces a hot pointed flame. Lights 
with a match. Works fast. Burns 
10 minutes on one filling. Easy to 
solder joints in hard places. 3 in. 
high. 7% in. cylinder. Long rub- 
ber tube. Produces fine joints 
with Tinol listed above. 


coil to panel so it can be rotated Ic 8 

L343 Fibre strip to hold coils for mount- 

ing. Two foot piece 15e 
SPIDER WEB COILS 

L290— 25 turn 39¢ L292—50 turn 47c 

L29I— 35 turn 42¢ L293—75 turn 54¢ 

L294—100 turn. 


Chicago’s Original 
Radio Supply House 
Beware of Imitators 
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WITH BARAWIK QUALITY RADIO GOODS 


VACUUM TUBES WE PAY TRANSPORTATION CHARGES EAST OF THE ROCKIES _ PLATE CIRCUIT “B BATTERIES 
“Sy Standard Brands—Cunningham, PRESERVE THESE PAGES—ORDER FROM THEM AND SAVE MONEY You can make real sav- . 
(f \\ Radiotron. Every one guarante FAST SERVICE — TRY US AND BE CONVINCED ings on these batteries. 
new and perfect. We will ship THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR We guarantee them to 
brand in stock unless you speci- | GUR GUARANTEE PROTECTS YOU—We handle only the best goods, carefully tested | equal any on the market 
fy otherwise. y and checked by expert radio engineers. You are assured of getting guaranteed appa- regardless of price. Ey 
Ae Detector UV200 C300 . ratus that will give superior results. And while our goods are best, our prices are low- 4 life. 
cach. E cst. Our goods equal or surpass the claims we make for them. We do not attempt to row away your money 
Lita Amplifier, UV201A C 301 A. deceive or mislead. Our reputation for fair dealing is our most valued asset. n cheaper inferior useless 
rie 5-Watt Transmitter. HOW TO ORDER—Write your Order plainly, state Article Number, Description and 
. ~ Price of items wanted. Send Postoffice or Express Money Order Certified Check or 


L107 RE c 12. Each. ¢ Bank Draft for Total of Grder. Prompt Shipment is assured when these directions are 
ae WD12 C12. Each. followed 


Eact h. pa — 
ENCLOSED DETECTOR SUPERIOR RADIO JACKS in 28 aps, ing range 


icket 39 : Hy 
_e. ee » of the fincst crvst: Finest grade JneKs, 2% in 1% volt steps. 
4 ket. j Gere ne Of Xho Mnert cesstal : Improved = Combination Tapped 


L109 WD11 Adpater. Each... vice ihe detectors ita the market, st terials e 13x4x3 battery. Tapped to give 
Oe * __ ipersensitive galena crys- } py ee ; : : 

. ie hosp ronze 19%, 18 and 16% volts. Ha 
Af diggs gh tal enclo yt a eos ne both detector and amplifier tubes Ea. $3.28 
LI41 UV199 base .. 2/39 J pinhaiininievt Brass parts a ‘ ints. ; Nickel finish. Mount “B”) BATTERY METER 

Moulded of genuine red polished nickel finish, a 0 *& in. — Lis9 E: 
brown bakelite. ae L730 Fav 890 36 eee zach . zach 
post connections. F « vt 13 ey : aga - . “5 Reads 0 to 50 volts. Accu- 
table or panel mounting. “ems DETECTOR | , 3 gem uit ‘fila it ‘trol... rately tells you the exact con- 
- 68: 


cane SoS sone fine adjustmer Two circuit filame nt control....68¢ dition of your B Battery. Con- 

199 SOCKET .Cc a tal moun ited in cur ae Me watch size ished 

L145 Fach. «o-oo. 49¢ Ke | | STANDARD JACKS AND PLUG RISE SLA emake sone 
oulded of high insulatin emt " ea | £387) Open circuit jack. c ‘AY 

material. Sponge rubber b ase a) . "iy Two circuit jack » ch er R STORAGE “A” BATTERY 

Prevents ringing in tube. equaled v alue. | L3¢ takes two sets of phc 5 A high grade bat- 

Plainly marked binding post v durable, smooth w y. Guaranteed for = 

connections. Neat and compact. ‘DETECTOR CRYSTALS nickel finis aa frame. Well insulated. 

Galena, Arlington tested, piece 19¢ ' L new mate- 

ks aaeaaepate = SOCKET Silicon, SR ineion tested, piece 19 | SUPERIOR RADIO PLUGS jals. Full capacity 


L150 Wach Tested, Galena, Mounted, piece | L395 With set The | best 
7 ; . j yuy on the 


Itakelite men e. Voiced ‘ Tested, Silicon, per piece Qc | screws for fastenir , 
nickeled tube. ighest 39 Genuine million point crystal. E ( cord, Eagh....35¢ ae Try one o ese 
quality socket on the mar- i en —— | L397 Two-way - ex b batteries 3 
ket. Best insulation. Post- Ral STANDARD BRAND FIXED CRYSTAL | tikes two pair any . set for 10 days. 
tive contact. Marked ter- DETECTORS | | style cords. Lists for $1 a, eee 59c | # 2 end of 
minals. For base or panel The latest development in Crystal Detec- | Highest grade ph Fit any standard me you are 
mounting. ~rorkad Bs A raggy Aoe ; in Het more reliable | jacks, Polished round barrels. ully satisfied the battery return it 
FILAMENT CONTROL RHEOSTATS vay dicen Bhd = Reflex cir ~ a. refund the Sune a ars 
L132 6 ohm. Each. B Metal Detector. F SWITCH CONTACT POINTS L196 6 volt aos SO ampere size - $ 9.90 
L129 20 ohm. Each..... B Metal Crystal. Each....... 1.28 | Brass polished nickel finish, All fe Bs )-120 ampere size. Ea. $13.25 
Li3! 30 ohm. Eac 4 Gold Grain Detector. Each.... _83 have 5 in. long size 6-32 se rews HOMECHARGER 
Li35 6 ohm Vernier...9 Yellow Tip Detector. Eacl "7 and two_nuts, All prices the s BATTERY CHARGING RECTIFIER 
Best grade. Will ¢ Du-Tee Crystal. Each......... . Dozen 5c : Hundred si. 00 Charge your battery at home over 
real service. Durable Order by Article Number. @ night for a few cents. Simply 
Jastine. High heat resist- | SUPERIOR VARIABLE | L360 Head, 4%” diam. ; il nect'4o any 11 volt 60 cycle simin 
ing base, diam. 2% | in. GRID RESISTANCE : j m. ; hig ocket, turn on current and eet! 
Tapered polished black knob 1% 4 am. Li67 Each... ate pom >a -16” diam. ; 3” higl fier does the rest automatically 
Potentiometers. Match above “theostats. L168 With .00025 My Solder Lugs to Fit ‘Contact Points Will work for years without at- 


Same high grade construction. denser . 98 c Also for connecting wires to t a Simp! 
L 200 ohm. Each 50e | Eliminates hissing, cli Tp binding posts, ete. — et, "tice 
400 ohm. Each e- ifies signals, Capacity ‘ L265 Dozen 8c Hundred 30¢ ihre a tapering 

Ai 


smoothly varied from 0 to 6 megoh angi Y re 
OTHER STANDARD half turn of knob. Easily mounted on any A SWITCH LEVER STOP charge which bat- 
Filkostat. Eac ° ——— a? trass polished nickel finis! 


A ge lhe and POTEN RS panel. 

Bradleystat. Eac o 47 TUBULAR GRID LEAKS AND 5 
Bradleyometer 200 ohm. Each.. 1. gn) CONDENSERS . eth See 
Bradleyometer 400 ohm. Each. , ——— i Very convenient 
Howard 6 ohm Plain Rheo. Ea. .85 $ ‘ Permit of ic v pe dlc! ven igh a 
Howard 6 ohm Ver. Rheo, Ea. 1. 4/" = ch: of leak ate nee — dates etal connecting 
Howard 25 ohm Plain Rheo. — N ron de rs of varying | Position ich “dl a ekel fini h —_ e with pair 
Howard 25 ohm, Ver. Rheo. Ea. 1. ; capacity. ‘ut s pass i phone rk cnc ease ‘i : i of battery clips. 
Howard 40 ohm Plain Rheo. Ea. leak mounted F verge pine ee" } in s aie L20! For 6 volt battery - $12.95 
Howard 40 ohm Ver. Rheo. Ea..1.2 and condensers have same appearance. Each me nuts. A hign grade L2c3_ For 12 volt battery.......... 12.95 

9 > p a= yar “ ° = = 
Howard 200 ohm Potentiome ro sey Trea Each . al L238! 114” Radius a t4e sae Ae HYDROMETER 
100 ohm Potentiome- Resistances—*2, 1, 1%, 2, 5, 5, and | ACN ee eee ee eee eee a ABE 
ti a wn 1.69 | 10 megohms. Specify wh ich Size is wantec rd | ss elas’ Ply Sab hte: Accurately tells you the condition’ of 
Klosner 6 ohm Vernier. Each.. 1.1 -_ including f{ your storage battery Helps you keep your 
Klosner 30 ohm Vernier. Each 1. L83! Grid and Plate Condensers. Ea. 39¢ Kn and dial. .$1.27 | battery _in_ better condition. 
L222 Amperite with mounting...... .95 Capacities . 000025, .0001, .ant -0005 , Mounts Swittt on 
SUPERIOR RHEOSTATS mfd, Specify which size is wanted. é a é ‘ye . ap nd ere Liga two tir CLIPS 

LI53 6 ohm. Each 69 i beteatite fs hole needed to mount Clip ento storage battery 

L154 20 ohm. Each.. «7 L ee sore “ae 15 switch points, any | terminals, lead coated. Make ei 

L155 30 ohm. Each. Double nting hia. ee number of which positive non-corrosive contact at all times, 

The finest rheostat. Smooth, tir hb. be used. WIRE cengecrine CLIPS 


| Ses s best 
even action. Best design, re ST FANOARD. BRAND ‘VARIABLE BINDING aan ae inci 
Br eigen 


workmanship. Supplied with at- 

tractive dial and knob. A rheostat for high 4 — ears 3 ole polished nickel yi sala 

rade sets. . ‘ finish. Washer and 6-32 ga 

& > f panel style... .59¢ s) F to binding posts, ete. Handy 

Potentiometers to match above rheostats | Of panel style... .59¢ ; in, screw extending % Spi cary eaMniat areata hat 
with, dial and knob. ‘at pal Fre — back HK Lge } i in. ceahagp agent + vs a ry radioi hould have at 
Ree “Pe oe 7 urge size—bar- 
QUICK “se and knob % or MELOTONE LOUD SPEAKE 


> R 
ase oa : : 
L124 6 ohm. Each mounting type with .00025 Condenser. .79¢ wi Saha ed er pel LGII Price $4.85 
L125 15 ohm. Each...88¢ = L172 Durham Variable Grid Leak with 1370-2-4 1372 Siiail a soni, L376-8 One of the best 
L126 30 ohm, Each. ..99¢ Me yunting eas 89e : sopra ere 3 Gates. caraninal Ake popular 

Vernier adjustment at L173 C.R.L. Variable Grid Leak.. : gains ele rpei ain an coor ues speakers. 
4 loud and clear. 


every degree of resistance. Li75 C.R.L. Variable Grid Leak wi cede 
Pushing knob in turns off grid condenser ... -$1.48 376 ; haga with cutee r bh i 80¢ Compares favor- 


re. Doz naa : 
| L 3 . ably with more 


the filament. 
~~ FRESHMAN MIC MICA. “CONDENSERS F Small size with hole f hone tir 
COMPOSITION DIALS L512 .00025 mfd. 26e | or wire. Dozen .. : expensive makes. 
Pela D Tel hula Fibre horn. Heavy 
Jiam. 2 in. for % in. shaft. Ea. 6 ) 7 
res Diam. 3 in. for 3 3-16 in. shaft, Ea. 22c isis ‘Ses = | SUPERIOR INDUCTANCE SWITCH foot cord, Nickeled pace e neck. 65% in. 
a cee L288 Each. ; bell. Size over all 14 
Handsome dials moulded in one piece of L517 .01 é 
polished black composition. 2 inch size has ~~ | mounted oy, drilling r 
4 2 d 3 “ | pointer show in front of Murdock Loudspeak 
in contrasting white enamel. inch size bee stale post : Barawik with ideo unit. 
BAKELITE DIALS fee. .005......48¢ | ening switch, making Atlas Loudst vs 
L931- . "60 5 Magnavox K3 Loudspeaker 
7 ; BARAWIK Saat | HEADSETS Music Master Loudspeaker. . 
L770 Per Set, 2000 ohms § L755 Genuine Baldwin type C unit. 
Tagg» aa very best on the market. The tone quality is excellent with Brandes Table Ke 
. shaft. Each...3 isual volume. Skilled workmen make them from only Baldwin Tat jew 
in. shaft. Each.... 
* x 2 ished finish with polished black ear pieces. Fabric covered Atlas Uni a 
L935—4 in. Diam. for % in. shaft. Ea. 48¢ head band comfortably and quickly fitted to the head. St We on hae Unit. 
in polished black finish. Finely engraved much higher 
Anes prices than we ask, and at our price are a won “ 
scale in contrasting white enamel. Sure f derful bargain. We guarantee that you will be pleas ed ‘with L771 Each 
grade dials for good sets. Match perfectly. Y If they dor : = you ill cheerf kd fit any phone. Meta 
: y don ou we will cheerfully return your money. tube fits any standard 
L941 Each 19¢ = > L754 neha Type Cw L764 Frost, 10 ohm $3. 30 your phonograph a 
Easily installed at edge . a universal jack plug L766 Frost, 3 yt .f loud talker. Fits 
$ 
nier adjustment of con- | L756 Red-Head, 3000 ohm 751 Murdock 56, 2000 ohm R | Sonora. phonographs 
denser or inductance. A | L768 Brandes, 2000 ohm ...... L752 Murdock 56, 3000 ohm........$3. | Is made entirely of 


L921 Diam. 2 in. for 3-16 in. shaft. Ea. L513 .0005 mfd. metal base. 
L924 Diam. 3 in. for % in. shaft. Ea...22¢ L516 .006 mfd. Quickly 
STANDARD BRAND LOUD SPEAKERS 
270° scale marked 0 to 100 finely engraved hole. Only knob AND Heda 
© cos ark : eee ° mr 
has 180° scale marked 0 to 100. 0003... ..28 9 “001 be | be soldered before Pathe Louds peak er 
aker 
Oe | assembly much easier. 4 
Magnavox M1 _ Louds pe gy 
These headsets have proven on rigid tests to be one ¢ he Murdock Special 
L934—3 in. Diam. for \ @ 2 the best selected materials. The receiver cases are fine pol- Dictograph Dictogrand .. 
lite . 
Moulded in one piece of genuine bakelit q plied with oot cord. These sets were designed to sell for PHONODAPTER 
grip. knob that fits the fingers. Higher y them and agree that they are the best value by far yet offered. The Phonodapter will 
VERNIER DIAL ADJUSTER \ ANDARD BRAND HEADSETS phonograph. Make 
of dial, gives finest ver- —, L758 Western Electric $9.50 L759 Federal 5.50 | Columbia, Victor and 
$5.78) L 
Polished black knob. L769 Brandes, 3000 ohm ....... ‘$6. 75 | L759 Dictograph Aristocrat F pure soft rubber with 


great value. 
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Matural polished black finish which can be 


sanded and oiled. Note that our prices are 


Drepaid. sas Sen =] 
Pane) | 26” thick |3-16”thick} 4” thick 
Bize /art. Art, Art. 

Aneches_|No, Price|No. Price|No. Price 
6x7 |L450 $0.55|/L460 $0.69}L470 $1.15 
6x10% L451 =. B6/L461 1.10)L471 1.73 
1x14 |L458 1.38/L468 1.73/L478 2.76 
1x18 |L453 1.78)L463 2.27/L473 3.56 
{x2l {L457 2.05)L467 2.65|L477 5.10 
1x24 |L459 2.42)/L469 2.97 
7x26 L462 3.25 
9x14 |L454 1.85/L464 2.35|L474 3.56 
12x14 (L455 2.42/L465 2.97|L475 4.78 
tx21 L456 3.62! L466 4.25 L476 7.13 


be drilled or cut without chipping. ‘Guar- 
anteed not to warp and to be a perfect 
insulator for radio use. Smooth, clean 
edges. Thickness 3/16 inch. Size given 
is in inches. 
L481 7x10...$ .88 L484 $1.60 
L482 7x12... 1.05 L483 1.85 
L483 7x14... 1.22 L486 7x21... 2.10 
PANELYTE RADIO PANELS 

A new practical radio panel. High di- 

électrie strength, rigid and durable. Easy 


to drill, tap or refinish. Black in color, 
polished on one side, matte grain on other 


side. 3-16 inch thick. 

ue 7x10... .72¢ L490 7x18.. se Y 28 
488 7x12....84e L491 7x21... 1.44 

Lass 7x14... .96¢ L492 7x24... 1.68 


local oscillations without detuning ampli- 
fier. Shielded against -hand capacity, Com- 
plete with 2 inch dial. Provides perfect 
and rapid control of tube. 
L853 WorkRite Neutrodon. Each 43¢ 

A very accurate and easily adjusted con- 
denser for neutralizing tube. 


L855 Fada Neutrodyne Parts...... $25.00 

A combination package of three neutro- 
formers and two neutrodons with instruc- 
tion book, 


L856 Fada Parts for 4 tube set. 
eo ged 


Parts for 5 
Tr rice Ore or Carre 5.60 
Contain all necessary parts including 
drilled panel, careful instructions, sockets, 
dials, condensers, transformers, bus bar 
wire and fine mahogany finish cabinet. 


AaTENRA LEAD- we 


ERE Gos coe scces 

Solves . hard” wae 
With it you can bring in 
the antenna wire without 


drilling a hole for an insu- 
lator. Place on window sill 
and window can be closed down tight 
and locked as before. Takes but a 
minute to install. Perfectly insu- 
lated. Can be bent into any shape. 
Made of copper strip properly in- 
sulated. Neat and durable, 

Ye offer our agents 20 percent dis- 
count on nearly all standard goods 
not listed on these pages. Send us your 
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“CONSOLIDATED”? RADIO PLAN ., 
. . 
PACKETS a 
GUARANTEED QUALITY GOODS Over 30,000 Barawik Radio Sets Are Operated All Over the World Designed and laid out by me foremost " 
at money saving prices, There are no All of these sets were built with Barawik Standard Radio Parts mostly:by persons | radio engineers. With their help you can [yy 
strings tied to our prices. Order what without any previous radio experience. These home-made sets equal in results the best | build an outfit that wil give the finest re- ” 
you want—be your order large or small. factory made sets—many are even superior and at a cost only a fraction of the cost of | sults. Every packet contains complete in- jm] 
You will get immediate service from the factory made sets. You can easily equal these results by following directions given | struction for the construction and tells what a" 
the most reliable exclusive radio supply in the numerous magazine articles on radio. Also directly below you will find listed | tools and parts are needed. Detailed direc- jf 
house. Before you consider buying else- Blue Prints, instruction Packs and Books, With ie help of these anyone can successfully | tions for drifling, mounting and wiring, a 
where, ask your banker as to our res- make a Radio Set. also how to handle set after it is built. . 
ponsibility and ———— rome. _ Thousands of sets have a oo . 
will find that we stan gh in the hese plans and are in perfec ort . 
commercial world and we have earned That ev ig om Amateur PRINTS OF POPULAR CIRCUITS Folder giving detailed description of each a 
our standing only through fair dealing, Met Woitten in plain simple languaze | ‘These prints give a full-size panel lay- | packet sent on request. For more complete 
rompt service and by offering mer- needs. hanging I en eeee* outs schematic hookup, hook-up showing | description of these packets see the.Cons- )# 
“ fi ve n understand i : 
chandise of high quality at prices un- |) Py nis Radio Hookups. Each 25¢| parts wired and explanatory notes. With | rad Co. advertisement in this magazine. ' 
equalled by others. : roma - cimple orvetal | them as a guide anyone can build a set | Price per packet ...........+.+2.s0.06 4 
Shows hookups from the simple crystal . Phin b me = Order item wanted by article number, 
: ate 3 that will operate perfectly and bring in the y 
set to eats elaborate at nese tube aie -hitenen, utRiiOis L640 How to make a Neutrodyne Receiver. 
circuits. Numerous types of Reflex super- ie +3 i L641 How to make a Reinartz Receiver. 
FAHNESTOCK CONNECTORS meseneentive. * oe foo gg — ren One Tube Reflex and «8 L642 Noa ta eagks a Hawaneraaive Re- 
dyne, einar lewe g op, RO ie a ee PR ceiver 
= How to Tune Your Radio Set. O%e L622 Single Circuit Tuner. Each....10¢ — ew to ene a Coming Receiver. 
BACH ccc cccccccorsccccsescoccses és ace alee ae ts ww to make a Reflex Receiver, 
L366 L633 How to Build Loud Talkers. 25 od —— Tuner using Spider Web L645 How to make Detector and Amplifier 
single. BUM <6 sin ainnia Mien 'd,vid Se cn Sicceinieda ned c le Pannen <2 '9-8)9/8i 078) 6\0/A/Sy i558 SS Se SRS Units. 
het oe ae L634 How to Make Radio-Phone Re 25 L624 “ee and Audio Frequency —_ L64 All about aerials and their construce 
=e? es pons Rs apr ” wiraa ceiving Sets. rrr oN TOE. TOMER ccccccdesccvdacescwocsences tion. 
a an BInGINE: theta on L635 How to Make Radio Frequency L625 Short Wave nerative Set, using | L647 Twenty Radio Diagrams of Latest 
aber parts of instruments Wires held | Amplifiers. Fach .............-.-- +++. 25¢ | two Variocouplers. Each.........-- : see Hook-ups. 
pares. nk Pay tliat : a Am- ae 14 Radio Formulas and Diagrams. 
firmly in spring grip but may be instantly SPIDER WEB COIL FOR REINARTZ L626 Honeycomb Coil Circuit anc _ 
a teee ied Sage L649 How to make an Autoplex Receiver. 
removed. CIRCUIT plifier. Each 
UNIVERNIER CONTROL DIAL L296 Each $1.15 f P. t tf P { Ci 
L918 For < 3 SNC BEG s 3.10:6000060 $1.15 ae Lists for $2. 50. A Complete Sets ce) ar Ss or OPU ar ircuits 
4919 For % inch shaft............. 1.15 very unusual bargain . od in these sets and es 
Replaces ordinary knob or dial. Gives Made of green silk E — hig 4. — Ae nae Dean tried and successfully operated under mang, ditteset 
perfect vernier control on condenser, vario- covered wire, spider- * it rye o The detailed instructions and diagrams supplied with each set make it easy 
meter, variocoupler, tickler, etc. Positive web wound to produce | Conditions, 1h ‘ xperience to build fi pe a 
easy action. Looks fine. Easily installed greatest efficiency and | {or any one without previous experience to an outfit that will give most satisfac- 
Especially desirable in tuning neutrodyne lowest losses. 21 taps | t"Y results. 
so arranged that INE NEUTRODYNE 5 TUBE FLEWELLING CIRCUIT 
’ RADIO SWITCH ‘ Gastar is avoided, BASTLT CIRCUIT $38.50 is Complete set of parts....... $12.39 
Can wo fibre strips anc ( let et parts.......... . The following parts are included: 
i <.. oat yee and Pg wooden rod furnished s TB cential parte, iiceneed under Hazeltine | 1—7x12x3-16 panel. 
stantly by @ push or pull. , permit various styles | patents, A set that will give really won- | 1—-.0005 Bakelite end variable condenser. 
Very neat. Well made, Durable. Saves | Mounting. With this coil a high grade set | qertul results. Only the highest grade} :~,006 Mica condenser. 
tubes and batteries ‘ / can be built at a low cost. Directionsincluded | parts are used. The following items are : 2 ott honeycomb mount. 
= i —Variable grid leak and con 
BEZELS ULTRA AUDION COIL eta 3-16 Formica panel. —50 turn hanayounts eal. ——— 
18399 Diameter %inch, Each......... Ot Gite ABO ccs saben en che cde a asa —Rheostats with dials. 1—75 turn honeycomb coil. 
L400 Diameter 1% inch. Kach....... 5e Spider web wound of green silk covered 4 inch Bakelite dials, 2—Coil mounts with straps. 
Polished nickel finish, Finest quality. | wire Four taps. Produces wonderful | = pakelite sockets. 1—3 inch polished black dial. 
Fit any thickness panel. Greatly improve | resu Fibre strips and wooden rod 8 Composition top binding posts 1—Bakelite socket for standard base, 
appearance of panel. PoE RUC HBCAE included. Directions fur- “0005 Damar ene saxishis condensers. ee cae sheowtat. si 
CABINETS - 1—7x24 high grade cabinet —Binding posts with composition top. 
cf Ne former transformers. 1—Base board for assembling. 
— err Tg — ya age A on. paeuno te Condensers. Instruetions for assembing and wiring. 
oO —Varis zrid leak and condenser. 
Elegant hand rub- Compelte set coils for 1—Variable grid , a EINARTZ CIRCUIT 
Raa dark mahogany Cockaday circuit. Prop- 2—Parawik audio transformers. L8c2 Complete set parts .......... 
Gnish. You will be erly calculated and made age ae EeOne ‘ a parts are included: 
to give best results on y inne je m —7x18x3-16 Bakelite panel. 
ae eas = this new andes edveuit. Instructions for assembling and wiring. : pa pg socket standard base. 
‘ . —Vernier Rheostat. 
; Hinged tops. Front rabbeted to take panels, |. _NEUTRODYNE TRANSFORMERS ERLA SINGLE TUBE REFLEX 1—.0005 Bakelite end variable condenser. 
Panels not included. Prices are transporta- | L574 Each $1.75. Per agi Sng -$4.95 “ie let t — $18.95 Se ee ae condenser, 
id. N' to orices are ‘ An air core transformer for use in neu- ¢ omplete ba BU asavcsuses 6 5 2 nch polished black dials 
eon vald. Note tha tour ‘ sad: powers. trodyne method of reception. Can also be The following parts are included: 3° Witch levers. 
Panel | Inside Dimensions | _ |Price used for tuned radio frequency or as a fixed | 1—Erla Reflex No. 1 Transformer. 1—Green silk insulated coil. 
Bize ae eee No | Each coupler with condenser across secondary. | 1—Audio Transformer, 1—Freshman variable grid leak with eon- 
y 6x 7” 5%"| 64 bp L420 | $1.95 | Proper design for results and efficiency. | 1-—Variocoupler silk windings on bakelite denser. 
b 6x10%6"| 5%4”| 10 aa 7” | L422! 2.45] Green silk windings on bakelite tubes with tube 7 ; ; 1 dozen Insulated top binding posts. 
1x10” 6%") 9%" | 7” | L421! 2.60] adjustable mounting brackets to fit most 1— 0008 ger ae eee oa 20 'S. Senet bus bar wire 
1x12” 6%"1 11%" | 7” | L424] 3.05] any condenser. 2—Bakelite standard base sockets. nstructions for seuaeae lin and wiring. 
x14” 614"| 13%" | 7’ | L423] 3.20 = 1—.002 Mica condenser. Lage Fine 7x18 Cabinet mahogany finish. 
1x18” 614" 17%" | 7”! L426! 3.45 NEUTRALIZING CONDENSERS 1—.001 Mica condenser. MN cat dutta tea oso. bhacesares $3.4 
1x21” 6%"| 20%" | 7” 1 L425] 3.85] L572 Per set of two..........0.00.- 40c | 1—.00025 Mica condenser. Note: :—The above does not include ampli- 
124” 616”) 2316") 7" 1 L429] 4.35 Simple, inexpensive, effective precision | 1—Fixed detector. fier. Set can be supplied with 2 additional 
1x26” 640"| 254%" 7” | L431 5.50] tvpe. Micrometer adjustment is attainable. 1—High grade rheostat sockets, 2 audio transformers, 2 additional 
x14” 8%"| 18%" ] 10" | L428] 3.55] Easily mounted in circuit. 2—3 inch polished black saa e i thes ts and size 7x21 panel. 
4” 11%”| 13%” | 10” | L430! 4.00 &—Binding posts with compositio Ss. Complete with two stage ampli- 
a EE | 333% | to" | Case | gio] STANDARD NEUTRODYNE PARTS 1 dozen switch points and 4 stops, 0 | ler oa een eenns "$17.95 
RADIO “BAKELITE” PANELS L85! WorkRite Neutroformer (combined —Switch leve 1425 Fine 7x21 Cabinet mahogany finish. 
Notice our very low prices on this fine | t'@"sformer and condenser). Each... .$4.78 intelisi Bakelite panel, esis dee tk ke ae $4.65 
aay tdlger senda shih pt po ges 4 -, Werke. Nesveirne Mit... 914.08 1423 Fine 7x14 Cabinet mahogany fait. _— ee yoy CIRCUIT wt 
“ y : . neludes 3 or e Neutroformers, 2] Extra ....-.eeseeseereeeeereeeeerce Somplete set parts..........0. . 
lous. We supply eaalioe — OS WorkRite Neutrodons, panel layout, paper The following parts are included: 
angel rp tie ay id tle sas template and book of instructions. UTOPLEX CIRCUIT 1—Spider web coil with taps. 
SEEN chemical and’ elexicioal, ntoners a L860 Complete set parts.........- $13.25 | 1—.0005 Bakelite end variable condenser. 
ani we: 7 shine cal anc ‘ . ni q + | L854- Amsco Compensating Conden- A single tube circuit that brings in sig- | 1—7x12x3-16 panel. 
we. pei nesy er He Pere, | Set. Hach .....2+.ssescececserseees a loud enough for a table talker. The] 1—Bakelite socket for standard base. 
on’t warp. 1 aterproof. 7 wy ti hig A 3 electrode condenser for balancing the following parts are included: 1—Variometer with silk windings. 
chanical and dielectric strength. Attractive grid charge on amplifying tubes. Stops all | 9—Wood form Variometers silk windings. 1—Vernier 6 ohm Rheostat. 


1—7x 


1— 12% 


1—6 
$—Cc 


1—Bakelite Boers with standard base. 


8—Name plates. 

10 feet bus bar wire. 

1--Consolidated Avtoplex pattern. 
1--Fine 7x12 cabinet mahogany finished. 


1—Variable grid leak with condenser, 
8—Binding posts with composition tops. 
1—Base board. 

10 feet nickeled bus bar wire. 

Diagrams and instructions. 


12x% Bakelite panel. 
inch polished black dials. 
50 turn honeyeomb coil, 


ohm rheost 
ymposition om binding posts. 


L424 Fine 7x12 cabinet mahogany finish. 
Extra $3.05 


The ultra audion circuit gives fine results 


in 
10 fe 
423 


The following parts are sepsiee 


be : 11.35 | and 2 additional rheostats. 

ee ee te - a Be CID acer cencaascdawuin $15.95 
eS ae A agp tng mee yi a L4as Fine 7x18 cabinet mahogany finish. 
Ess 7 - RR ene ore ar 
1—-Freshman grid leak and condenser, 

1—Vernier Rheostat. LIGHT SOCKET ANTENNA 
1—Double Circuit Jack. } L251 MN aie ioic 4 a ain tae da ee aa age c 
8—Composition top binding posts. Screws into any light socket. Replaces 
2—High grade switch leve the regular out door antenna. Very satis- 
1 dozen polished nickel ceria points. factory for nearby stations and under favor- 


1—7xl ix% Formica panel. 


005 Bakelite end variable condensers. | tions. Easy to install. No danger. Gives 
ik ase board for convenient assembling. clear reception with little static interfer- 
et nickeled bus bar wire. ence. Ideal for people in apartment build- 


Thiagram and instructicns. 
L 


with two stages of amplification added. 
Set as above with 7x18 panel and 2 
transformers, 2 


2 audio 


COCKADAY CIRCUIT additional bakelite sockets 


able conditions will bring in distant sta- 


Cabinet extra 


RADIO SOLDER SET 


perfe 


order—we give you the right price. 


MIGNON VERNIER VARIABLE L538 Com- 
CONDEN plete ....83¢ 

L827 .0002 M.F. Each Handy for 
L828 .0005 M.F. Each soldering radio 
L829 .001 M.F, Each ° - 2 connections or for 
Highest grade instruments. “Accurate general small re- 


rating. Extremely low dielectric losses. In- 
dependent friction vernier control insures 


No dial included. 


Pair jobs. Con- 
sists of soldering 
copper with handle, sal ammoniac, solder- 


%4 inch shaft. 
4 
ng salts, solder and sand paper. 


ct positive adjustment. 
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THE BARAWIK CO. 


Chicago’s Original 
Radio Supply House 
Beware of imitators 


102 South Cana} St., Chicago, Ill. 
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PARCEL POST 
10¢ EXTRA 


Analysis of Returns 


Each line represents a different 
type of rheostat used in the con- 
test. The numbers indicate how 
many of each were used. Note 
the overwhelming popularity of 
the Bradleystat, first on the list. 
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— Broadcast recently conducted 
a prize contest, open to all radio 
enthusiasts, for the purpose of interest- 
ing amateurs in long-distance reception. 
Ninety contestants were entered, and 
the names of all, including prize win- 
ners, were published in several issues of 
Radio Broadcast, after the contest closed. 


How the remarkable Bradleystat 
records were discovered! 


——_ the names were pubiished, a letter was 
written by the Allen-Bradley Co. to each 
contestant to ascertain what filament rheostat was 
used in each radio set. Seventy-two reports were 
received, and after they were tabulated, the most 
amazing discoveries were made about Bradleystat 
performance and Bradleystat popularity. 


The Bradleystat captured first place in 


all leading events! 


The superiority of the Bradleystat was proved, conclu- 

sively, by these facts: 

1. The First Prize Winner used the Bradleystat in his set. 

2. The greatest mileage record of 305,420 miles, total, 
was made by a Bradleystat user. 

3. The Bradleystat was the most popular rheostat in the 
entire contest. 

4. More Bradleystats were used than the next four types 
of rheostats, combined, see diagram. 

5. No carbon or metallic powder eoves was reported 
in competition with the Bradleystat in this record- 
breaking contest. 


Your radio set needs a Bradleystat. Try one tonight! 


Get my 
—- y 
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Electric Controlling Apparatus 


287 Greenfield AB MILWAUKEE, 


Avenue Wisconsin 
Cn, 


THE ALLEN-BRADLEY CO. HAS BUILT GRAPHITE DISC RHEOSTATS FOR OVER 20 YEARS 
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The Hook-Up Fever 


By AH. GERNSBACK 


E are now in the midst of one of those peculiar outcrop- 

pings of radio which is unique in the art. We refer to the 

hook-up craze, which once more has taken not only this 

country, but perhaps the entire world, by storm. Not that 

the hook-up craze is new—it existed when the radio art 
was still young. The writer remembers that, away back in 1909 and 
1910, in his first radio magazine, Modern Electrics, there can be 
found evidences of a hook-up craze. At that time the vacuum tube 
was unknown to the general public, and few amateurs and experi- 
menters had ever heard of it. It was still in the laboratory stage; 
indeed, as the pioneer of the vacuum tube, Dr. Lee DeForest, was 
still experimenting with it. But we had the coherer, the crystal de- 
tector and the electrolytic detector. We had condensers, variable and 
fixed. We had tuning coils and loose couplers. These started the 
first hook-up fever. Every radio amateur, even though endowed 
with but a little originality, had his own pet hook-up. 


For those good souls who do not know what we are talking about, 
let us enlighten them by saying that by a hook-up in radio is meant 
the wiring that connects the various instruments together. These 
hook-ups, which really are electrical circuits, follow some well de- 
fined laws. In many cases, however, they are no more than mere 
custom. 


Taking an aerial, ground, a crystal detector, a pair of phones and 
a tuning coil, it is obvious that many combinations of connecting these 
instruments together are possible. All of them have been tried out. 
In the end, there may be five or six hook-ups that have been evolved 
from experiments and which are found to work efficiently. These 
then become known as standard hook-ups. 


But as the art progresses and radio instruments multiply, it will 
be seen immediately that the combinations of hook-ups that are pos- 
sible, with even a limited number of radio instruments, become enor- 
mous. At the present time, among standard radio instruments may 
be found vacuum tubes, which themselves fall into two groups— 
detector and amplifier tubes. Then we have various transformers 
such as Radio Frequency and Audio Frequency, the Radio Fre- 
gency standing for distance, the Audio Frequency for loudness of 
the signals received. Then we have phones or loud-talkers ; conden- 
sers, fixed atid variable; rheostats and potentiometers; grid leaks and 
high resistances ; variocouplers and variometers ; concentrated induc- 
tances such as honeycomb or spider-web coils; and the end is not 
yet. Taking just these few instruments which we mention, it be- 
comes obvious that several million combinations of hook-ups are pos- 
sible. It is like taking a stack of cards and trying to figure out all 
the combinations that are possible while a game is being played. 
These combinations run into the millions. 


In our present day hook-up boom, we might say that we have only 
scratched the surface. Evidently, all the radio experimenters know 
this, for they are sitting up through many nights at a stretch, trying 
out new combinations. Every once in a while some ingenious ama- 
teur or research man comes across a hook-up that was not known 
before and if it be strictly original, not only fame, but fortune, 
awaits the tireless worker. Armstrong is an instance of this with 
his regenerative circuit, which is one of the best hook-ups, even 
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today, and which has not only brought him fame, but $1,000,000 in 
cold cash as well. 


No wonder then that the whole radio world has gone hook-up 
mad! Every possible, and impossible, combination has been tried. 
What does it matter if vacuum tubes are blown out, if the birth of a 
sacred new hook-up is at stake? Anything and everything is tried 
and frequently so-called “freak” hook-ups are evolved. The “freak” 
hook-up, by the way, is one that works well, but does not work along 
orthodox lines and is, therefore, sneered at by the radio experts 
so-called. 


Indeed when it comes right down to the finer workings of a hook- 
up there are few people who really know what happens within the 
circuits. The action of the vacuum tube is so involved that there are 
but few persons living today who have a correct inside knowledge of 
the mysterious “glass bottle.” But why go so far as that? There 
is probably no man alive today who knows exactly what happens in a 
crystal detector. 


In the meanwhile, the expert and “inexpert” merrily continue with 
the hook-up race and every day presents new surprises. One can 
hardly open a radio magazine, or newspaper containing a radio sec- 
tion, in which a new hook-up is not discussed. To show the trend 
of the times and how rapidly the hook-ups change, we mention just 
a few of the more prominent hook-ups. When broadcasting became 
stylish, there was, first of all, the Armstrong regenerative circuit, 
which has its many adherents and quite a number of those who do 
not uphold it. This is particularly true of the single circuit hook-up, 
which, while excellent, sends out waves into the ether to the great 
annoyance of other broadcast listeners when tuned by inexperienced 
persons. Then we had the Reinartz, the super-regenerative, the 
Reflexes, then the Neutrodyne. Of recent date the Autoplex, and 
the latest and perhaps the most popular, the Super-Heterodyne cir- 
cuits came to the fore. These latter are perhaps the most sensi- 
tive, so far evolved, because with their use tremendous ranges can 
be covered, never dreamt of, even a year ago. 


While, of course, the hook-up craze is harmless, as well as an 
exciting sport, which really is most interesting because it sharpens 
our wits, it presents also the poor sides of the game. We refer to 
the unscrupulous radio dealers who advertise their own “hook-ups” 
under some fancy jaw-breaking name. Indeed, there is hardly a 
radio store today that has not its own pet hook-up. Many of these 
are unquestionably good, but some irresponsible dealers are getting 
up hook-ups for the express purpose of moving surplus parts with 
which they are overstocked. They proceed to evolve a hook-up that 
contains half a dozen parts. which are really not required, are un- 
necessary, and burden the ultimate victim with a lot of junk which 
he will promptly discard as soon as he finds out the swindle. The 
consumer should beware of such fancy hook-ups and he should keep 
in mind that if the particular hook-up were really good, the radio 
magazines and newspapers would be glad to publish it. Of course, 
there are stores that advertise hook-ups under special names, but 
they are really only well known ones with minor changes, and as 
long as the customer knows what the particular hook-up is, and 
knows that the brand of merchandise sold him is good, there can be 
no great harm in this custom. 
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The First European Radio-Telephone Service 


By OR. ALFRED GRADENWITZ 


Berlin Correspondent of Radio News 


. 
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Fig. 1. The 
Elaborate 
Transmitting 
Antenna at the 
Copenhagen 
Station. 


In the case of the Copenhagen-Bornholm 
service, a radio telephone station newly erect. 
ed at Lyngby is used at the Copenhagen 
end. Figs. 1 and 2 show the antenna masts 
and the Lorenz-Poulsen transmitter. A loop 
aerial on a mast 30 feet high is used for re. 
ceiving. A receiving station has been jn- 
stalled in the Isle southeast of Copenhagen 
where the distributor has been put into op- 
eration. 

At the Bornholm end, there is likewise pro- 
vided a Lorenz-Poulsen transmitter installed 
at the Hammeren Radio Station while the 
receiver has been put up near Ronne harbor 
on the western coast of the island 

In connection with tests made previous 
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DUPLEX radio telephone service 

connecting the Danish capital with 

the far distant rocky island of Born- 

holm, which so far has been with- 

out any telephone or telegraph con- 
nection with the rest of the country, has 
just been inaugurated. While the most strik- 
ing feature of this service is a combination 
of radio with wired telephones, the telephone 
subscriber at either end does not require any 
special apparatus or installations, but uses 
his ordinary telephone. He rings up the tele- 
phone exchange and is connected by wire- 
less from the State Telephone with the sub- 
scriber on the Isle of Bornholm. 

The peculiar difficulties that had to be 
overcome were mainly due to the low inten- 
sity of the currents set up by talking into the 
microphone. On the other hand, in order to 
be carried with sufficient acoustic intensity 
through the telephone line on the island to 
the subscriber the weak received impulses 
had to be reinforced. This is achieved by 
means of up-to-date vacuum tubes. 

The main problem to be solved in trans- 
ferring the electric waves to the telephone 
line and vice versa is giving duplex serv- 
ice, i.e., simultaneous transmitting and re- 
ceiving without any mutual interference. The 
proper distribution of the transmitting and 
receiving currents is effected by means of a 
“distributor” built on the Wheatstone bridge 
principle. 


Manns 


Fig. 3. The 30-ft. 
Loop Aerial Used 
for Receiving the 
Radio Telephone 
at the Bornholm 
End of the Cir- 
cuit. The Small 
Building Houses 
All the Relay Ap- 
paratus Which 
Permits Continu- 
ous Duplex Op- 
eration. This 
System is Similar 
to the One Now 
in Operation Be- 
tween the Coast 
of California and 
Catalina Island. 


yi 


ioe nT TE - 


Lee 


\ NN 


Fig. 2. The 
Lorenz-Poul- 
sen Arc 
Transmitter at 
the Bornholm 
Plant. 


to the opening of the new service the ape 
paratus was worked between Copenhagen and 
Berlin. These tests gave excellent results 
and were favorably discussed in the daily 
press, and tests with the American steamer 
“United States” in which the ship’s captain 
maintained a telephone connection with a 
subscriber to the Copenhagen telephone sys- 
tem, caused a sensation. 

Every subscriber to the Copenhagen tele- 
phone system will henceforth be in a posi 
tion to speak with any Bornholm telephone 
subscriber. 

This is the first regular radio telephone 
service in Europe. It has been installed by 
the C. Lorenz firm of Berlin and was m- 
augurated in the presence of the King of 
Denmark. 

The first radio telephone circuit in the 
world was established between the coast of 
California and Santa Catalina Island. This 
is being used with great success. The tele 
phone centrals at both ends are connected to 
the duplex radio systems and two way com 
versation is carried on. 
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Popular Radio Coming [n Austria 


radio amateur is hard to find 


HE 
in Austria because, if found, he usu- 
ally gets “pinched.” The government, 
nominally social-democratic, is neither 


when it comes to radio. Everything 
is so unsettled and uncertain in the dismem- 
bered country that they even have two sets 
of policemen in Vienna, one to watch the 
other. : 

But if the radio amateurs have learned 
to play one party against the other in such a 
way as to give radio a chance, they are 
keeping still about it. A millionaire, a bar- 
oness and a professor all told me that they 
knew where there were private stations in 
operation. But they were not giving out 
names or addresses. 

The Austrian who wants to play with 
radio without being in danger of going to 
jail must become a government ofhcial, at- 
tend a government school, or join the Army. 
There is no Navy radio, for Austria’s only 
seacoast was handed over by the treaty of 
Versailles to Italy. Among other things, she 
lost all but three of her radio stations, as a 
result of the war. 

The United States is using one of the re- 
maining radio stations, the one at Laarburg, 
near Vienna. Early in June this was hand- 
ling government traffic via Constantinople 
and Paris. The chief operator’s name was, 
of course, Sweeney. At about the same time 
it was reported that the Marconi Company 
had bought the Laarburg station and would 
put on a program of broadcasting. Since 
the government prohibits private radio re- 
ceivers, it seemed obvious that the Marconi 
Company must be planning either to broad- 
cast for the benefit of listeners in Switzer- 
land, Belgium, England, France and Holland, 
who would have to be DX fiends if they 
picked up the broadcasts at such distances, 
or else to change the government. 

At the Marconi headquarters in London 
they were entirely willing to give the public 
the whole truth, which was that at the pres- 


By ARMSTRONG PERRY 


At the present time the use of radio transmitters and receivers is prohibited in Austria, but there 
are several individuals over there who take an unusual interest in broadcasting and reception. 
Through their efforts, Austria will no doubt break into radio mania in the near future—like the 


rest of the world. 


Dr. Max Reithoffer (Left), Austria’s Outstanding Radio Expert, and I. E. Wolf, Who Assists Him at 


the Technical Institute in Vienna. The Tube in the 


Doctor’s Right Hand is a Detector and Sells for 


Fifty Cents in Austria! 


ent stage of negotiations there was nothing 
to say. Later they announced that they had 
secured the monopoly of international radio 
communication in Austria. 

The real center of radio interest, both 
amateur and otherwise, in Vienna, is evi- 
dently Das Elektrotechnische Institut der K. 


Dr. Max Reithoffer, and I. E. Wolf, His Assistant, Operating a Poulsen Arc at the Government 
Radio Institute, 


K. Technischen Hochschule in Vienna. I 
went there and was most cordially received 
by Dr. Max Reithoffer, Professor der Elek- 
trotechnik, and by his assistant, Ingenieur 
Emil Wolf. 

Dr. Reithoffer spoke German, Mr. Wolf 
French, and I English, so we had not the 
slightest difficulty in understanding that when 
the eight-foot loop was turned toward Ber- 
lin it brought in the stock market reports 
more distinctly. At times, while we were 
testing out the six-stage amplifier (yes, four 
of radio and two of audio) and discussing 
the prices of tubes and phones and other 
things we worked ourselves up into a sort 
of feast of pentecost, in which, though each 
spoke in his own tongue, all understood. 
At other times, when I wanted to be sure 
of my ground, I accepted the services of 
the interpreter furnished me by J. F. Zieg- 
ler, the biggest meat packer and best sport 
in Austria. 

DOUBT AS TO WHEN AUSTRIA WILL 

HAVE BROADCASTING 

Neither Dr. Reithoffer nor Mr. Wolf could 
tell when or how the broadcasting of con- 
certs, lectures and other programs such as 
we have in America would begin in Aus- 
tria. There had been some broadcasting, ex- 
perimentally, they said, looking around 
guardedly at their own transmitting outfit. 

“Did any government official hear?” I 
asked. 

“No, they never listen,” was the reply. 

About one thing they were perfectly sure: 
When the broadcasting era does arrive, as 
of course it must, the Electrotechnical Insti- 
tute will be in the forefront of the movement. 
Dr. Reithoffer is at the head of it and he is 
fully awake to the benefits that the country 

(Continued on: page 1136) 


HE curious star shown in the accom- 

panying figure might easily be taken 

for the photograph of a “radiolaria,” 

a kind of animalcule living in 

water which, as is well known, 
sometimes has the construction of a 
star. This star, however, has noth- 
ing to do with water and is no living 
thing. It is a model of the great 
antenna of Eilvese, one of the two 
great German radio stations which 
maintain service with the United 
States. 

Eilvese lies on an island of sand 
amidst the great fens of the Lune- 
burgmoors, very much out of the 
way of regular traffic. But its situ- 
ation is a very good one for the 
purposes of the radio service, as its 
distance from Berlin, Hamburg and 
Bremen and from the great industrial 
cities of the Rhine is nearly the 
same. From all sides telegrams can 
easily be given to Eilvese by cable 
and telegraph. Not all the cables 
which are to serve Ejilvese are com- 
pleted as yet. The connections with the 
great “Transradio” station in Berlin 
are not complete yet, so present mes- 
sages are routed through the city of 
Hagen, north of Eilvese, while Ber- 
lin is situated to the southeast. Not- 
withstanding these difficulties, Eil- 
vese is now sending one-half of all the tele- 
grams transmitted from Germany and other 
parts of Europe to the United States. 

The antenna has, as shown by the star, the 
form of a double cone umbrella. The main 
mast has a height of 825 feet and is sur- 
rounded by six smaller masts, each of which 
is 390 feet high, and stand a distance of 1,500 
feet from the main mast. The antenna itself 
is composed of an umbrella and a second 
cone or ring arranged around it. Both an- 
tennae are isolated from each other and each 
has its own connection with the station. The 
idea of this arrangement is to gain duplex 
operation on different wave-lengths. The 
umbrella antenna works on a wave of 9,700 
meters and the ring antenna on a wave of 
14,600 meters. In the first case the antenna 
current is 180 amperes and in the second 
case 250 amperes. It is possible to switch 
both antennae together and use all available 
high frequency energy. With this arrange- 
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ment the antenna current is 450 amperes at a 


wave-length of 14,600 meters. 


Current is supplied from a nearby water 
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Bird’s-Eye View of the Star Antenna at Eilvese. The Trans- 
mitting Station Can Be Seen in the Direct Center. 


Radio News for February, 1924 


The Star Antenna of Eilvese 


By DR. ALBERT NEUBURGER 


A very interesting description of the transmitting station at Eilvese, Germany, which at the pres- 
ent time handles most of the commercial traffic for the United States. 


power plant. This current is delivered at a 
potential of 4,000 volts and runs a three. 
phase motor which turns the two 440-volt, 
1,000-ampere and 220-volt, 440-ampere con. 
tinuous current generators. The 220-vok 
generator serves as an exciter for the high 
frequency machines while the 440-volt: gen. 
erator provides current for turning the two 
165 and 184-K.W. motors which are always 
directly coupled with one of the two Gold 
schmidt high frequency alternators. These 
machines run at 3,000 r.p.m. 

An automatic speed regulator equalizes 
the variations in both alternators within 2 
per cent. The American stations which work 
with Eilvese are delighted by the improve 
ments in transmission which have _ beep 
gained by this automatic regulation of speed, 

At present, Eilvese is the only German 
station communicating directly with — the 
United States. The receiving station is sit. 
uated at Geltow, near Potsdam. If there 
should be disturbances at Geltow, or if its 
oe —— be overloaded, Eilvese 
would instantly take > receivi j 
i te e up the receiving service 


ADDITIONAL RADIO ROUTES 


High-power radio stations are ia 
process of construction in the Nether. 
lands, Sweden, Poland and Italy, and 
when completed direct radio service 
will be established from New York to 
commercial centers of those countries, 

Austria, Spain, Denmark, Portugal 
and Russia are each engaged in sur. 
veys for the establishment of high 
power, radio stations for inter-con- 
tinental work, and all of these addi- 
tional circuits should be in operation 
by the summer of 1925, 

In the Far East an American com: 
pany is proceeding with the erection 
of a radio station in China, designed 
to communicate with the stations of 
the Radio Corporation of America in 
Hawaii and California. Another 
American company plans a radio cit- 4 
cuit between the countries of th & 
Orient and Alaska and Seattle. Af 
high-power station of the Dutch Gov- 
ernment is now in operation at Mala 
bar, Java, communicating with the 
United States naval radio station at 
Cavite, but this East Indian station 
will probably establish a circuit direct 
to the United States or via Hawaii 
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Getting the Right Radio Wave 


By JOAN VU. L. HOGAN* 


CONSULTING ENGINEER; PAST PRESIDENT AND FELLOW. INSTITUTE OF RADIO ENGINEERS; MEMBER, AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 


One of the great problems of the Radio listener is understanding the principles upon which selectivity is 

based. In this article, which was delivered by the author through station WEAF of the American iH 

Telephone and Telegraph Co., the frequencies of radio waves are compared to those of the piano cords i 
and this analogy makes the subject easier to understand, 


3.000,000,000,000 


The Measurement of Waves in Meters Has Only Been Applied to Radio Waves. The Logical Measurement or Designation Should Be in Cycles, or the Fre- 
quency of the Current Which Has Always Been Used in the Commercial Electrical Field. In the Future, Radio Waves Are to be Designated by Their Fre- 
quency, Not Their Wave-Length in Meters. 


HE broadcasting radio wave frequen- 

cies. run from 550 kilocycles to 1,350 

kilocycles, in steps of 10 kilocycles, so 

giving us about 80 different waves that 

are 10 kilocycles apart. The frequen- 
cies of the corresponding piano keys run 
from about 550 cycles to about 1,350 cycles 
per second, but there are only 17 piano keys 
in this range. Of course, the musical notes 
have frequencies that are only one-thou- 
sandth as great as those of the radio stations 
that we are discussing, and so the sound 
frequencies are measured by the number of 
cycles or vibrations per second, whereas the 
radio frequencies are measured in kilocycles 
or thousands of vibrations per second. Since 
the relative frequencies are the same, the 
piano is useful to give us some idea of the 
rather limited range of frequencies into 
which 80 different broadcasting waves must 


be crowded. 


The same plan may be used to illustrate 
the relative position of the broadcasting 
waves in the full scale of frequencies that 
includes all the different kinds of radio serv- 
ices. : 


Useful radio frequencies extend from a 
low value of about 15 kilocycles all the way 
up to 5,000 kilocycles, or higher. The lowest 
note on the piano, 27 cycles, is musically in 
the same position on the sound scale as the 
great trans-Atlantic radio station WRT, at 

ound Brook, N. J., is on the radio scale. 
This Station sends out waves of about 27- 
kilocycle frequency. The second C, as one 
80es up the scale, has a frequency of 64 
cycles; a wave of about 64 kilocycles is 
used by the long distance overland radio 
station KWT at Palo Alto, Cal. A sharp, 
immediately above, is of about 113 cvcles. 
— corresponds to the NAA or Arlington 

ions time signal wave of 113 kilocycles. 


Author of “The Outline of Radio”, 


The common ship wave of 500 kilocycles 
might be represented by the C above middle 
C, and the class “B” broadcasting range, 
from 550 to 1,000 kilocycles, by the notes 
from C sharp to the next B. The 833 kilo- 
cycles used by class “C” broadcasters would 
lie near the middle of this group, relatively 
about at A sharp. The low-powered broad- 
casters extend up to 1,350 kilocycles, or pro- 
portionately to the third F above middle C 
on the piano. Then come amateurs and 
experimental workers from 1,500 kilocycles 
(the next G on the scale) on up the key- 
board. 
THE RADIO “SCALE” 

Thus radio waves cover a scale of their 

own with frequencies 1,000 times as high as 


the note frequencies of the piano. This 
scale is about eight octaves long. Broad- 


casting stations use a little over one octave 
of it. The wave-frequency of any radio 
station is definitely characteristic of the sta- 
tion just as the frequency or pitch is char- 
acteristic of a musical note. 

Of course, we cannot hear the radio waves 
directly as simple sounds because their fre- 
quencies are too high. Moreover, radio 
waves are electro-magnetic vibrations which 
cannot affect our ears directly, whereas 
sound waves are mechanical vibrations and 
can affect our ears directly. But we can use 
the inaudible radio waves to carry sounds, 
and’ I will tell later more about how that 
is done. 

The comparison:that we have just made 
between’ radio frequencies and piano fre- 
quencies is useful in more ways than one. 
For instance, let us think about the problem 
of selecting a single frequency from all the 
others. Of course, our. ears can recognize 
the difference in sound between any two 
adjacent notes on the piano keyboard. When 


the two notes are played with equal loudness 
the only difference between them is one of 
pitch or frequency. Since we can easily tell 
the sounds apart, it is evident that our ears 
are to some extent able to discriminate be- 
tween sounds of different frequency. This 
ability is called a sense of pitch, and some 
people have a good deal better pitch-sense 
than others. 

Now let us consider another kind of ear, 
a sort of electrical ear; that is to say, a radio 
receiving set. We can imagine that any 
radio receiver listens to and “hears” radio 
waves much as we listen to sound waves. 
Radio waves of different frequencies would 
then seem of different pitches to any radio 
receiver, just as sounds of different frequen- 
cies have different pitches to our ears. 

Radio receivers are something like human 
ears in other ways, too. For one thing, they 
vary widely in what might be called their 
“sense of pitch.” Some unfortunate people 
can’t tell one musical note from another of 
different frequency; their sense of pitch is 
defective. Some radio receiving sets, unfor- 
tunately, can’t distinguish one radio wave 
from another of different frequency. Their 
“sense of pitch,” or, in radio terms, their 
selectivity, is defective. On the other hand, 
many musically trained people can easily dis- 
tinguish between notes that are much less 
than a half tone apart in frequency. So, 
too, any well constructed radio receiving set 
can distinguish between radio waves that 
are only a few kilocycles apart in frequency. 

SELECTIVITY DESIRABLE 

Distinguishing between radio waves is not 
all that a radio receiving set ought to do, 
however. We want our receivers not only 
to show some difference in the effects pro- 
duced by waves of different frequencies, but 

(Continued on page 1148) 
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Engineering Trans-Atlantic Radio Telephony 


For about a year, tests have been carried on between New York and London to ascertain the prac- 
ticability of Trans-Atlantic: Radio Telephony. So far. they have proved successful and we may 
expect some day to talk from our Homes or offices to fricnds-abroad with the same ease that we 
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can now speak over the telephone to persons in another city. ° 


The Powerful Amplifiers Installed at the Long Island Station and Used in the Tests with England. 20-K.W. Water-Cooled Vacuum Tubes Are Employed in 
the Power Amplifiers, Delivering 150 K.W. of Energy. Fig. 8 is the 15-K.W. Amplifier; 9 is the 150-K.W. Amplifier; and 10 is the Rectifier Producing the 


HE idea of being able to talk to 
friends in Europe or on a steamship 

in the Atlantic from any telephone in 
America is certainly fascinating. Such 

a service, based upon developments 

in radio telephony, is possible, and tentative 
plans are being investigated by the telephone 
interests of America and Europe. In order 
that such a service be comparable with the 
high standards set by the long distance tele- 
phone lines on land, every effort is being 
made to solve the many problems involved. 
It was eight years ago that the human 
voice was first carried across the Atlantic, 
and it was nearly a year ago when officials 
of the American Telephone and Telegraph 
Company talked from New York, continu- 
ously, throughout a period of three hours, 
to an assembly of prominent people in Lon- 
don. The first transmission of the human 
voice across the Atlantic, like that of last 
January, was accomplished by engineers of 
the American Telephone 2d Telegraph Com- 


High Tension D.C. for the Plates. 


pany and the Western Electric Company. 
Using the antenna of the Naval Radio station 
at Arlington, Virginia, they sent out short 
messages which were heard not only at Paris 
but also 5000 miles to the westward in Hono- 
lulu. These experiments were of great sig- 
nificance for, in addition to proving the possi- 
bility of trans-Atlantic telephony, they 
showed that the vacuum tube can be used 
both to develop high power at high fre- 
quencies and to control hundreds of horse- 
power by the infinitesimal power of the voice. 

The American telephone wire system al- 
ready ties every city and hamlet of the 
country together and has been extended to 
Canada and Mexico and the Islands of Cuba 
and Catalina. The next great step will be a 
radio link connecting. the wired telephones 
of this country with those of Europe. The 
importance of such an extension to the diplo- 
matic service and business of this country 
can hardly be overestimated, for it will en- 
able the quick exchange of ideas and a sat- 


isfactory solution of problems which now 
require days. When the President of the 
United States can talk from his desk in 
Washington directly to representatives of 
foreign governments in Europe, much will 
have been done toward everlasting peace. 

Such a project presents problems which, 
in many respects, are similar to those the 
engineers have already encountered in wire 
communication. However, they differ in one 
respect ; transmission by radio varies enor- 
mously from time to time whereas transmis- 
sion by wires is very constant. 

In order that communication inay be suc- 
cessfully carried on over great distances un- 
der all conditions, a knowledge of the trans- 
mitting characteristics of the ether—as to its 
variations from hour to hour, day to day— 
must be gathered and charted. With this in- 
formation, the engineer can proceed to de- 
sign his speech channels, determining the 
band of frequencies allotted to each channel 
and the power necessary for successful com- 
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The Apparatus Through Which the Voice Passes Before Reaching the Power Amplifiers. In the System Employed, Only One Side Band is Transmitted 

Which Results in Obtaining Three Times the Range Which Would Otherwise Be Obtainable Should the Carrier Wave and Other Side Band Be Trans- 

mitted. The Diagram on Page 1054 Shows How the Instruments Pictured Above Are Connected. Above, 1 is the First Modulator; 2 the Oscillator; 3 the 

Filter; 4 is the Second Modulator; 5 the Second Oscillator; and 6 the Second Filter. 7 is the 750-Watt Amplifier. Since No Carrier Wave is Employed, Local 

Oscillations, Acting as Such, Are Produced Near the Receiver, Which Then Functions in the Usual Way. A Loop Aerial is Generally Employed with a 
Radio Frequency Amplifier at the London Station. 
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The Transmitting Circuit Used During the 
Tests. With This Arrangement the Car- 
rier Wave and One Side Band Composed 
of the Voice Frequencies Are Eliminated. 
Note the Balanced Modulator Circuits. 
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The measurements of the vagaries of the 
ether already obtained are very interesting 
and should prove valuable to the radio ama- 
teur. In making these determinations, sig- 
nals were transmitted from Rocky Point, 
Long Island, to London, England. A meas- 
uring set of special design in London en- 
abled the amplitude of the received signals 
to be measured. Measurements of the inter- 
ference and noise due to static and other 
causes were also made and the ratio between 
the two quantities taken. This was done 
for each hour of the day and the results of 
corresponding hours averaged for each month, 
This ratio of the strength of signal to the 
strength of noise for the first eight months 
of 1923 is plotted in Fig. 1. 

Along the vertical axis is plotted the ratio 
of the signal strength to noise. This ratio 
is a direct measure of the understandability 
of spoken words. Along the horizontal axis 
is the time of day, both as reckoned in Amer- 
ica and in London. The hatched areas des- 
ignate the hours when it is dark only at one 
station. The blackened area represents the 
hours when it is dark at both stations. 

It will be observed that reception in winter 
is best just before daybreak in England, while 
in summer it follows daybreak by a few 
hours. It will further be observed that a 
period of poor reception occurs just before 


left corner which provides the plate voltage 
necessary for the amplifiers. The simplified 
form of this circuit shown in Fig. 3 indi- 
cates more clearly how this set functions. 

The telephone speech currents from the 
transmitter give rise to a band of frequen- 
cies ranging from 300 cycles to 3000 cycles. 
These are combined by modulator 1 with a 
carrier current of 33,000 cycles from oscil- 
lator 1 to form what is known as side bands. 
One of these contains frequencies higher 
than the carrier and is known as the upper 
side band while the other contains lower 
frequencies and is known as the lower side 
band. One third of the energy is divided 
about equally between these two bands and 
the rest, or two-thirds, remains in a car- 
rier. This current is next sent through fil- 
ter No. 1 which allows the power of the 
lower side band to pass but excludes most of 
that contained in the carrier and the upper 
side band. It then passes to modulator No. 
2 where it is combined with current having a 
frequency of 88,500 cycles from oscillator 
2. This again gives rise to two side bands 
and a carrier. These are sent through filter 
2. This time the side bands are sufficiently 
separated that the filter can effect a very 
complete isolation of this new lower side 
band. Having now prepared a band of 
frequencies extending from 55,800 cycles to 


is as if the loads which were previously 
hauled on low broad gauged trucks were 
loaded onto narrow trucks. Such a change 
would obviously increase the capacity of any 
street. 

In the usual method of transmission where 
both the carrier and side bands are trans- 
mitted, detection at the receiving station is 
readily accomplished by permitting all of 
the components to pass through the detector. 
In case the carrier and one side band have 
been eliminated at the transmitting end, a 
local current must be supplied at the receiv- 
ing end having a frequency corresponding to 
the original carrier, This, of course, can be 
done efficiently, for the power required in 
reception is very small. 

The one-way telephone circuit described 
above was used in the Rocky Point-London 
demonstration several months ago. 

Commercial trans-Atlantic telephony will 
involve two-way transmission and the prin- 
ciples described above are being adapted to 
this type of service. However, it should 
be borne in mind that after our knowledge 
of the variability of ether transmission is 
adequate and after all of the technical prob 
lems have been solved, the actual introdue- 
tion of trans-oceanic service must await 
solution of many commercial problems. 
(Continued on page 1156) 
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Results of Our $300 Radio Music Contest 


sorwrenarian Wer nnn 


The Prize Winners 


Rapio Jazz entry No. 25, composi- 
tion by Lindsay McPhail, lyrics by : 
Jack Nelson, 4501 Lake Park Avenue, = 
Chicago, Illinois, prize $150.00. : 

Rapio Marcu, entry No. 43, compo- 
sition by Bert Green, 53 Yale Street, 
Springfield, Mass., prize $150.00. 

The two compositions are now be- 
ing published and in addition to the 
prize money, the composers are en- 
titled to 10% royalties on sales of all 
sheet music copies; also on piano rolls 
and phonograph records, should these 

be made. 


MO TTY 


TOU ee eer U eur Treen 


N our September issue we ofiered $300 in 

prizes in gold for two music:l composi- 

tions. For the benefit of those who have 

not read the prize announcement, we give 

herewith an abstract from our September 
issue : 

There does not exist today two pieces of 
music which we have in mind, namely, a 
good “Radio Jazz” and a good “Kadio 
March.” To be sure, we have all sorts of 
marches and all sorts of jazzes, but what 
we wish particularly are two pieces of music 
that are especially adapted to be broadcast 
by radio. If you are musically inclined, you 
will at once grasp what we mean. The 
pieces should have peculiar radio character- 
istics. For instance, in radio we have radio 
code. We are all familiar with the code 
signals going thuswise: dah-de-de-dah 
re Then everyone is acquainted with 
the radio squeal, the little birdlike flute- 
noises that we hear when the other fellow 
is trying to tune in. These two and a 
number of other sounds are characteristic 
of radio and should be taken as a basis or 
theme for the new radio compositions. 

What we want, therefore, are two pieces 
of music, as mentioned before: one a com- 
position which will be known as the “Radio 
March,’ the other one as “Radio Jazz.’ 
For each one of these compositions, we will 
pay to the successful composer $150.00 out- 
right. In addition to this, a 10 per cent 
commission on the sale of the sheet music, 
roll music and record music will be paid by 
us to the composers, on all sales made. 

Through the Rapio News organization, 
the two pieces, by arrangement with the 
broadcast stations throughout the coun- 
try, will be popularized on a scale never 
before attempted with any musical composi- 
tion. At the beginning the sheet music will 
not be sold in music stores at all, and 
can be had only by application to the broad- 
cast stations and to this office. All adver- 
tising will be done by radio. At the end of 
six months, and at the end of the first year, 
the results of the experiment will be pub- 
lished by Rapio News. 

It should be understood, and it can be 
readily realized, that the nature of the con- 
test is such that there can be only one prize 
for each composition; there are no second 
or third prizes. 

All in all, the contest was a huge success. 

undreds upon hundreds of compositions 
pon A gadae Bg to us from all parts of this 
‘ialecd : oreign countries as well. We 

all sorts of compositions, but the 
Great majority of them, the judges found to 


“* 


A Photograph Taken in the Studio of Station WJZ During the Broadcasting of the Music Entered in 


the Prize Contest. 


Left to Right: H. Gernsback. Standing Beside Him is Mr. P. 


eter Weisenkeller, 


Bandmaster of the 16th U. S. Infantry Band. Kneeling: Nat Sanders, Ada Rubens and Rose Shelby. 


Sitting—Extreme Right: Milton J. Cross, Announcer “‘AJN.” 


Standing Behind Him is First Lieut. 


George T. Wyche of the 16th U. S. Infantry. Background: Members of the 16th U. S. Infantry Band. 
On the Table Can Be Seen the Radio Spark and Radio Oscillator Used by Mr. Gernsback at This 
Occasion to Produce Weird Musical Sounds. 


be of little value. Those that did not pass 
muster had borrowed themes or had other- 
wise very little merit. 

Of course, many amateurs tried their hand 
at music writing, with results that were none 
too good. Out of the hundreds submitted, 
there were found to be at least twelve com- 


THE JUDGES OF THE CON- 
TEST 

Hugo Riesenfeld—Musical director 
and famous conductor of the Ri- 
alto, Rivoli and Criterion The- 
atres, New York. 

Ted Lewis, of the well-known Ted 
Lewis Band and the Ted Lewis 
Frolics. The Jazz Master. 

Vincent Lopez—Leader of the 
Pennsylvania Hotel Orchestras. 

Leo B. Riggs—Musical director of 
the Hotel Astor Orchestra, New 
York City. 

Milton J. Cross—“Announcer AJN” 
of “Broadcast Central, WJZ,” 
New York, member of Institute 
of Musical Arts, and member of 
Paulist Choristers. 

H. Gernsback, Editor. 

Hardman Piano used for this 
contest. 


positions that were not only meritorious but 
ranked well with some of the best popular 
music that we have today. Of these, six 
pieces certainly were excellent and were pro- 
nounced so by the majority of the judges. 
Of the two prize winning pieces finally 
selected, the judges were almost unanimous. 
On the Radio March there was not one dis- 
senting vote between the six judges. On 


the Radio Jazz there were dissenting votes, 
but Radio Jazz No. 25, by Lindsay McPhail, 
won by a majority. Composition No. 31, 
“Music In the Air,” by Jack Nelson, was the 
next on the list. These three pieces have al- 
ready been ordered published and they will 
be available by the time this issue is in your 
hands. Arrangements have been made with 
a great many broadcasting stations all over 
the country to broadcast these pieces, and 
from what we have heard of the composi- 
tions, we have no doubt that within the 
next few months evérybody will be singing 
or whistling one or all of these compositions. 

In order to test out the idea on the public, 
it was decided to play six of the best com- 
positions over the radio and for this test 
Station WJZ was selected. On the evening 
of November 24, 1923, the selections were 
played with the assistance of the 16th U. S. 
Infantry Band, between the hours of 10 and 
11 o’clock. By advertising in newspapers 
and by previous broadcast announcements 
from station WJZ, the public was asked to 
vote for the pieces they liked best. The 
results of the popular vote were practically 
the-same as those of the judges. The num- 
ber of votes received on the Monday after 
the broadcast performance was astonishing. 
At this time of writing, 4,269 votes have 
been received, and they are still coming from 
all parts of the country. The public took a 
most lively interest in the performance, 
which was novel in many respects, as this 
was the first time the public had been asked 
to vote its preference as to a musical com- 
position. Before the selections were played, 
Mr. H. Gernsback, Editor, who was in 
charge of the entertainment, spoke over the 
radio as follows: 


“As you listen in tonight you are about to 
enjoy—I hope—a new feature, one that to 


(Continued on page 1150) 


1056 


A New Invention for Selective Reception 


By JOHN SCOTT-TAGGART, F. Inst. P. 


interference is a 


2,000,000 
1,986,800 


910 


This new development arrives 


1S ingenious to say the least. 
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Circuit Employed for Reducing Interference by the Multiplication of the Frequencies of Incoming 


Signals. 
STAGE in the history of radio but a real present-day problem. The neces- 
telegraphy has been reached when _ sity for traffic regulation, at least enough to 
those engaged in communication prevent reckless driving, so to speak, is just 


work view with grave concern the 
future prospects of the art. Atmos- 
pheric interference remains an important 
problem and the ether is becoming congested. 

The ether is rapidly becoming filled with 
signals of all wave-lengths, from 50 meters 
to 20,000 meters. Even at the present time, 
not a little difficulty is being experienced in 
separating desired signals from those of sta- 
tions working on adjacent wave-lengths. 

The syntonisation of wireless receiving 
apparatus has progressed considerably since 
the remarkable early work of Lodge and 
Marconi. The introduction of high-fre- 
quency tuned amplifiers has enabled a very 
high degree of selectivity to be obtained. 
The use of reaction has also contributed, in 
no small measure, to the success of modern 
selective receiving apparatus. Note-fre- 
quency tuning has also been elaborated and 
used for commercial long-distance communi- 
cation. 

The greatest achievement, however, in se- 
ective reception is unquestionably the method 
of continuous wave reception known as the 
“heterodyne” system, invented by Fessenden. 
By this beat method of receiving continuous 
waves, not only is greater selectivity 
achieved, but a pure, musical signal is ob- 
tained which lends itself to selective recep- 
tion on tuned low-frequency circuits. 

In spite, however, of 27 years of research 
work and commercial experience, even those 
with the most intimate knowledge of modern 
developments regard the future with a cer- 
tain amount of apprehension. E. F. W. 
Alexanderson, the Chief Engineer of the 
Radio Corporation of America, a month or 
two ago made the following remarks: 

“It can now he readily seen that since the 
ability to receive distinct signals depends on 
the separation of different frequencies, there 
is a definite limit to the number of ‘chan- 
nels’ of communication between stations that 
can be set up. 

“If the wave-lengths between 11,000 and 
22,000 meters are divided into 2 per cent 
bands, there are 35 ‘channels’; if into 1 per 
cent bands, there are 70 ‘channels.’ Except 
to such an extent as directional reception will 
permit, the number of one-way channels open 
for such long distance communication is lim- 
ited to the number of these bands. 

“The congestion of the ether is, therefore, 
not a mere matter of looking into the future, 


as apparent as the undesirability of hide- 
bound regulations until such time as the limit 
of possible improvements in technique have 
been more definitely determined. 

“Such is the present situation in the long 
distance radio ether. The congestion is due 
to the necessity for the use of the longer 
waves for long-distance work and the fact 
that all high-power stations are broadcast 
stations; much improvement is possible in 
existing practice, but radically new methods 
of operation must also be considered.” 

Having pointed out the immediate need for 
new methods of selective reception, a few 
remarks regarding present-day methods will 
not be out of place. 


PRESENT-DAY METHODS 


When receiving continuous waves, it is 
usual to take advantage of two, and often 
three, methods of selective reception. In the 
first place, the signals are more or less selec- 
tively received by means of high-frequency 
tuned circuits, vacuum tube amplification 
being used for the purpose. Heterodyne re- 
ception is emploved to convert the radio-fre- 
quency currents into musical notes which will 
operate telephone receivers or other indicat- 
ing apparatus. Instead of applying the 
audio-frequency signals directly to the tele- 
phone receivers, or like apparatus, audio 
frequency tuning is often resorted to. In 
view of the musical notes received by the 
heterodyne method of reception, the advan- 


LU 


at a time when a, selective form of r 
necessity. With this system it will become possible to operate transmitters on 
waves with a difference of but a few meters of each other. The method outlined in this article 


eceiver capable of eliminating 


tages of both high- and low-frequency syn- 
tonisation are obtainable. No mention has 
been made of directive aerial systems, but 
these are commonly employed in long-dis. 
tance Communication. 

That Fessenden’s invention has its limita- 
tions is disputed by none. Heterodyne recep- 
tion, remarkable as it is for the selective 
reception of short wave-lengths, is of com- 
paratively little value for the reception of 
the waves commonly used for long-distance 
communication. Nevertheless, the beat 
method of reception, even for long wave. 
lengths, is a sensitive one, and also provides 
a pure musical note, or, rather, low-fre- 
quency currents of regular wave-form. 

The very important fact however, remains 
that the full advantages of heterodyne re- 
ception are not realized on the longer wave- 
lengths. Phis, of course, is very unfortun- 
ate, as long-distance communication is car- 
ried out usually on wave-lengths between 
10,000 and just over 20,000 meters. These 
waves have been found to be most suitable 
for communication over long distances. 

The comparative failure of the heterodyne 
system on commercial wave-lengths used for 
trans-oceanic communication has left us de- 
pendent, very largely, on methods of elim- 
inating signals which involve resonance 
phenomena which were applied to selective 
reception 26 years ago. 

The two great landmarks in the history of 
selective wireless reception are the utiliza- 
tion of resonance phenomena and the recep- 
tion of continuous waves by means of the 
production of beats. The time has now come 
when these trusted methods are no longer 
sufficient. Today governments are becom- 
ing more and more reluctant to issue new 
wave-lengths for radio communication. The 
ether is already overcrowded and the alloca- 
tion of any new wave-lengths only makes 
matters worse. There is, with modern ap- 
paratus, a limit to the extent to which wave- 
length channels may be adjacent to each 
other. A certain number of kilocycles have 
to separate the frequencies of two different 
stations if they are not to interfere with 
each other. This means that on the longer 
wave-lengths there has to be a greater dif- 
ference in wave-length between the different 
stations and only a relatively small number 
of high-power stations can communicate on 
the band of wave-lengths between 10,000 and 
20,000 meters. In other words, on the longer 
wave-lengths, unless existing methods are 
altered, it will only be possible to have 4 
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certain number of transmitting stations, and 
this number will soon be completed. 

We cannot increase the wave-length used 
indefinitely, owing to innumerable factors, 
and even if we could, the problem of selec- 
tive reception would become worse and 
worse, owing to the necessity of separating 
out the wave-lengths of the stations farther 
and farther apart. 

A NEW INVENTION 


Having outlined the shortcomings of pres- 
ent-day apparatus, I propose to give a very 
brief outline of an invention which I patented 
in May, 1920, but which is publicly described 
today for the first time. 

The principle is of such a basic character 
that its application may affect the whole 
trend of methods of selective reception. 

The invention involves the increasing, at 
the receiving station, of the frequency dif- 
ference between desired and undesired cur- 
rents. This method of solving the problem 
of selectivity and atmospheric elimination 
has never yet been attempted or suggested. 
The frequencies have remained the same, and 
the methods which have been adopted have 
been calculated to separate the desired from 
the undesired frequencies without attempt- 
ing to change the actual frequency of either. 

According to part of my invention, the 
frequency of the incoming currents is in- 
creased, with the result that the frequency 
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Circuit Employed for 


quency difference, therefore, is 
cycles. 

If now, instead of receiving these signals 
in the ordinary way as, for example, by the 
heterodyne method, we multiply the frequen- 
cies of both signals by 10, we will increase 
the frequency of the signals, due to the 
15,000-meter station to 200,000 cycles, this 
corresponding to a wave-length of 1,500 
meters. The 15,100-meter interfering sig- 
nals will produce interfering oscillations hav- 
ing a frequency of 198,680 cycles. 

It will be readily appreciated that the dif- 
ference between the new desired and un- 
desired currents is now ten times as great, 
and equals 1,320 cycles. Where before we 


only 132 


had to differentiate between signals having 
a difference in frequency of only 132, we 
now have the considerably easier task of 
separating out signals having a difference 


System for the Multiplication of Both the High and the Low Frequency Currents. 


difference between currents of different fre- 
quencies is increased. 

An example will explain more readily what 
is meant. Let us assume that two stations 
are working on wave-lengths of 15,000 
meters and 15,100 meters. The wave-length 
difference, in this case, amounts to 100 me- 
ters, a very narrow margin and one which, 
under ordinary circumstances, would lead to 
the 15,100-meter signals jamming the 
15,000-meter signals. If now we apply 
both sets of incoming currents to a fre- 
quency multiplier giving a multiplication of, 
say, 10 times, currents will be delivered to 
the receiver proper by both sets of incom- 
ing currents. The 15,000-meter desired sig- 
nals will set up oscillations corresponding 
to a wave-length of only 1,500 meters, while 
the 15,100-meter signals will be resolved 
into signals corresponding to a wave-length 
of 1,510 meters. There will now be 10 
meters difference between the two signals, 
but 10 meters difference on a wave-length 
of about 1,500 meters is ten times more 
valuable than a difference of 100 meters at 
a wave-length of 15,000 meters. 

The number of cycles difference is the 
controlling factor in considering selective 
reception without interference. The ex- 
ample of the 15,000-meter signals being 
jammed by the 15,100-meter signals may be 
understood more clearly if we deal in cycles 
of frequency instead of meters. The 15,000- 
meter desired signal will set up oscillations 
having a frequency of 300,000,009 divided 
by 15,000, which equals 20,000 ‘The 15,100- 
Meter signals will correspond to oscillations 
having a frequency of 19868. The free 


of frequency of as much as 1,320 cycles. 
Put crudely, it is ten times as easy to sep- 
arate out the two stations. 

The new currents of multiplied frequency 
may be applied to selective high-frequency 
receiving circuits and the heterodyne method 
of reception may be employed. 


FREQUENCY MULTIPLICATION AND THE 
USE OF BEATS 


It needs very little imagination for a 
student of these matters to appreciate the 
remarkable selectivity which is obtainable by 
a combination of frequency multiplication 
and heterodyne reception. A theoretical cir- 
cuit is illustrated in Fig 1. 


In this figure, it is assumed that in the 
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Low Frequency Currents. 


aerial circuit, which contains the inductance 
Li and variable condenser C:, we have two 
sets of oscillations. One set has a frequency 
of 20,000, corresponding to the wave-length 
15,000 meters of the desired signals, and the 
other currents have a frequency of 19,868, 
corresponding to the interfering signals of 
15,100 meters. The circuit is tuned, of 
course, to the frequency of 20,000, corres- 
ponding to the desired signals but neverthe- 
less, this method of selective reception is gro- 
tesquely ineffective when the trequency dif- 
ference is so small. The next stage in the 
process is to apply the two sets of currents 
to a frequency multiplier which is shown, 
for the sake of convenience, as a box FM. 
This frequency multiplier may take many 
forms, and might be a series of frequency 
doubling devices, such as valves, or it might 
be an apparatus for producing harmonics, a 
selected harmonic being then treated as the 
fundamental for reception purposes. The 
output currents from FM pass through the 
oscillation circuit L, C:, and even here res- 
onance tuning may not be sufficient. Loose 
coupling between L: and L, will, however, 
if the primary and secondary circuits are 
tuned to the new 200,000-frequency signals— 
which are really derived from the original 
20,000-frequency signals by a multiplication 
of 10, cause the 198,680-frequency currents, 
due to the interfering signal which originally 
had a frequency of only 19,868, to be tess 
effective. 

Oscillations are now induced into the cir- 
cuit L, C, from the heterodyne H, which 
may be, for example, a valve oscillator. This 
heterodyne induces local oscillations having 
a frequency of 201,000. The result of in- 
ducing currents of this frequency into the 
circuits L, C, will be the production of two 
sets of beats. The 201,000-frequency oscil- 
lations will beat with the desired 200,000- 
frequency oscillations producing beats of 
1,000 frequency, and these beats will be rec- 
tified and detected by the tube V, in the out- 
put circuit of which are the telephone re- 
ceivers T. The 1,000-frequency beats will 
of course, produce a musical note in the tele- 
phones T having a frequency of 1,000, which 
is a very convenient frequency for the re- 
ception of continuous wave signals. The 
201,000-frequency oscillations induced by the 
local heterodyne, will also produce beats 

(Continued on page 1120) 
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The Ultradyne Receiver 


By ROBERT E. LACAULT, A.M.I.R.E. 
[he receiver described in this article is a modified super-heterodyne. The improvement made ts 
of such a nature that the sensitiveness is increased and a minimum of controls employed mak- 
The name “Ultradyne” is merely employed to differentiate this sup- 


ing the set easier to tune. 


er-heterodyne receiver from those employing the standard circuit. Complete data for the con- 
struction of such a receiver is given in the article. 


Front View of Complete Receiver. 


The Number of Controls Has Been Reduced to a Minimum. 


hich Makes the Tuning Easier. 


HE super-heterodyne_ receiver is 

coming more into use among the ama- 

teurs and broadcast listeners on ac- 

count of its numerous advantages, 

and it is our intention to describe in 
this article the construction of a_ super- 
heterodyne functioning under a new principle 
This improved receiver, which has proved 
superior to the usual type is the result of a 
long series of experiments carried out by the 
author. The principle of operation of this 
receiving system has already been explained 
in many text books and radio magazines, but 
we shall describe it again in a few words 
for the benefit of those who do not have 
such reference at hand. 

Everyone who has operated an ordinary 
regenerative receiver has noticed that when 
a broadcast station is being received a whis- 
tle is heard in the telephones when regener- 
ation is increased beyond a certain limit. 
This is caused by the receiver itself, which 
oscillates and produces, by interference with 
the carrier wave of the transmitting station, 


a beat note of an audible frequency. How 
beats are produced was very clearly ex- 
plained by Prof. W. P. Powers in an article 
which appeared on page 535 of the Novem- 
ber, 1923, issue of this magazine. A _ beat 
note has a frequency equal to the difference 
between the two frequencies which produce 
it. For instance, if a carrier wave of 1,000 
kilocycles is received, a beat note of 1,000 
cycles will be heard in the receivers if an 
alternating current of 999 kilocycles, or 1,001 
kilocycles is made to interfere with it. In 
the super-heterodyne receiver, this principle 
is employed, but instead of producing beat 
notes at an audible frequency, beats of a 
super-audible frequency, such as 50 or 100 
kilocycles are used. By means of a vari- 
able condenser the oscillator circuit may be 
tuned so that such a beat note is produced 
for any incoming signal. Therefore, no 
matter what the incoming signal frequency 
is, the signal which is amplified and detected 
is always of the same frequency. This is a 
great advantage because it is easier to design 


a radio frequency amplifier to function on 
one frequency only, than one which ampli- 
fies in the same proportion a broad band of 
ire quencies. 

In most short wave radio frequency am- 
plifiers using untuned transformers, the am- 
plification varies for each frequency. It js 
generally found that greater amplification js 
obtained at two points, while comparatively 
smaller amplification is had over the re- 
mainder of the frequency range covered by 
the transformer. If tuned radio frequency 
transformers are employed, the tuning be- 
comes very complicated, owing to the num- 
erous controls, and it is difficult to tune ina 
station unless the entire amplifier is cali- 
brated. The radio frequency amplifier used 
in the super-heterodyne receiver is designed 
to amplify at maximum intensity at one fre- 
quency only, thus increasing the selectivity, 
since only signal frequencies which are in- 
terfered with by means of the oscillator can 
pass through the amplifier. 

THE MODULATION SYSTEM 

In the ordinary type of super-heterodyne, 
the first tube employed as a_ frequency 
changer is connected as a detector with a 
grid condenser and grid leak. This detector 
rectifies the incoming signal after it hag 
been heterodyned and the variation caused in 
the plate circuit amplified through a long 
wave radio frequency amplifier. In the sys- 
tem to be described a new principle fs made 
use of. This system, which has been called 
the modulation system, causes the incoming 
signal to modulate the oscillations produced 
locally in the same way that the speech 
modulates the output of the oscillator tubes 
in a radio telephone transmitter. This sys- 
tem, which is a departure from the conven- 
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This Top View of the Receiver Shows 
How the Parts Must Be Mounted to Fit 
in a7 x 24-Inch Cabinet. 
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tional detector arrangement, is not only more 
simple, but produces a greater signal 
strength, which is more noticeable on weak 
signals. 

Fig. 1 shows the principle of operation of 
the circuit. The first tube, which is called 
the modulator, is connected across the 
oscillating circuit of the oscillator. The 
plate filament space acting as a resistance, 
the value of which is varied by the incoming 
signals impressed upon the grid. In this 
arrangement no “B” battery is necessary, 
for the plate of the modulator tube is sup- 
plied by high frequency current from the 
oscillating circuit. To receive continuous 
waves, this arrangement is very efficient, and 
it has been applied very successfully to the 
super-heterodyne receiver described in this 
article. 

To give an idea of the sensitiveness of this 
receiving arrangement we would mention the 
results obtained with it in New York City, 
the set being installed on the fourth floor of 
an apartment house situated in a good loca- 
tion. Using only the secondary coil com- 
posed of 72 turns of wire wound on a tube 
3 inches in diameter, stations in Cincinnati, 
Detroit, Atlanta, Chicago and other cities are 
heard practically every night with good audi- 
bility. No audio frequency amplification 
is used, and no loop, aerial or ground are 
connected to the receiver. With one or 
two stages of audio frequency the loud 
speaker may be operated and, of course, the 
music and speech are audible thoughout the 
apartment. 

_Fig. 2 is a complete diagram of connec- 
tions of the receiver, while Figs. 3, 4 and 5 
are three views of the apparatus completed. 
The entire outfit may be mounted in a cabi- 
net /x24 inches, and is composed of the fol- 
lowing parts: 

1 panel 7x24 in. 

1 cabinet 7x24x7 in. deep 

1.001 M.F. variable condenser with ver- 
nier 

1 0005 M.F. variable condenser with or 
without vernier 

1 potentiometer 

1 6-ohm rheostat 

1 double circuit jack 

1 battery switch 

7 binding posts 

6 sockets 

4 radio frequency transformers 
00025 M.F. grid condenser 


Back View of the Ultradyne Receiver. 


} All the Parts Are Clearly Visible and Are 
Numbered to Correspond with the Top View on Page 1058. 


he Socket of the 


Oscillator Tube May Be Seen in Front of the Condenser. 


1 .001 M.F. fixed condenser 

1 grid leak with mountings 

1 .00025 M.F. fixed condenser 

1 .005 M.F. fixed condenser 

1 piece of bakelite, hard rubber or for- 
mica tubing 3 in. in diameter and 6 in. long. 

1 piece of the same tubing 334 in. long 

Bus bar for connections, screws, baseboard 
7x23, wire, etc. 

The constructional details of the tuning 
inductance and of the oscillator coil are 
given in Fig. 6. Ll, which is the untuned 
primary, consists of eight turns of No. 20 
D.C.C. wire wound % inch from the end of 
the tubing. L2, which constitutes the sec- 
ondary, is wound with 72 turns of the same 
wire and 1% inches away from the primary 
on the same tubing. The oscillator coil is 
composed of two sections wound in the same 
direction as shown in Fig. 6. The first 
section, L3, connected between the grid and 
filament of the tube, is composed of 24 turns 
of No. 20 D.C.C. wire, while the second 
section, L4, connected between the plates and 
“B” battery, is wound with 32 turns of the 
same wire. These coils should be carefully 
wound and given a light coat of special var- 
nish, which may be obtained from firms 
manufacturing insulating materials. If no 
such varnish is obtainable, a light coat of 
varnish made of acetone, in. which. celluloid 
is dissolved, will do very nicely. No shellac 
should be used on the coils. 

It is advisable to fasten the ends of the 
wire, in each coil, to small screws with nuts 


fixed on the tubing, as this permits a good” 


connection to be: made between the connect- 
ing wires and the inductance. The coils may 
be fastened to the baseboard supporting them 
by means of small brackets made of brass 


strips bent at right-angles as shown in Fig. 
7C. The ends of the wire in each coil 
should be soldered to the screws fastened to 
the tubing in order to insure perfect contact. 
Once the set is wired, a drop of solder should 
also be applied to the joint of the bus bar 
wire and the screw. 

The radio frequency transformers may be 
of any suitable type designed for long wave 
reception. Those used in the receiver illus- 
trated in Figs. 4 and 5 are of a special 
design and may be easily constructed 
of shard wood or insulating material, 
such as hard rubber or bakelite. Fig. 
7 shows how these transformers are 
constructed. They may be turned out 
of a solid piece, or made up of discs 
of the proper thickness and diameter. The 
end disc, which is of larger diameter 
than the others, supports four screws or 
binding posts, to which are fastened the ends 
of the primary and secondary windings, and 
a bracket made of a strip of brass fastened 
under the screw holding the unit, permits its 
mounting on the base board. The primary 
should be wound first and should consist of 
500 turns of No. 28 double silk covered wire 
in the center slot, which is % inch wide. 
The secondary is wound in two sections with 
No. 30 double silk covered wire; 550 turns 
should be wound in each slot on each,side 
of the primary. The two sections may be 
wound without. breaking-the wire by passing 
it over the primary from one section to the 
other. To maintain the ends of the wires in 
place, a drop of sealing wax may be applied 
on the last turn of both windings. Once the 
transformers are wound, the screws used as 
binding. posts are fixed on the large disc and 
the ends of the wire are soldered to them. 
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The Complete Diagram of Connections for the Ultradyne. 
Modulator Tube to the Tuning Circuit or Loop, 


Switch May Be Used to Connect the 


A Double Circuit Jack or a D.P.D.T. 
at Zt Ze 


Desired to Use One. 


The beginning of the primary and second- 
ary windings should go to the positive pole 
of the “B” battery and center arm of the 
potentiometer, respectively, while the out- 
side ends of the windings are connected to 
the plate and grid of the amplifying tubes. 
In order to reduce the action of one trans- 
former upon the other, they should be 
mounted so that their axis are at right- 
angles to each other, as shown in the photo- 
graphs. It should be noted that the primary 
of the first transformer is wound with only 
300 turns, so that its natural frequency is 
brought up to the same as that of the other 


transformers when the .00025 M.F. by-pass 
condenser is connected across it. 
The two photographs, Figs. 4 and 5, 


clearly show the arrangement of the parts 
on the baseboard supporting the outfit. In 
order to simplify the wiring of the receiver, 
it would be advisable to proceed as follows: 
After the various pieces of apparatus 
mounted on the panel are fixed, all the wires 
which are against the panel may be placed 
and soldered. The sockets, inductances and 
transformers are then wired separately and 
the panel fixed to the base. The only con- 
nections which remain to be made are those 
joining the condensers, rheostat, potenti- 
ometer and binding. posts. 

Before mounting the various parts on the 
panel and baseboard, it is a good precaution 
to screw tightly all the screws and bolts of 
the sockets, rheostats and other apparatus, 
which are very difficult to reach with tools, 
once they are fixed on the panel or board. 
We strongly recommend that any amateur 
attempting to build such a receiver use in- 
struments of good quality, as this is an 
important factor in the results obtained with 
a super-heterodyne receiver of this type. 
The connections should be made with bus 
bar wire bent at right-angles, or else with 
No. 16 copper wire, which is cheaper and 
very efficient for connections. 

If a loop aerial is used, the tuning induct- 
ance composed of Ll and L2 is not neces- 
sary, since the loop is connected across the 
first condenser in place of the inductance L2. 
However, it is preferable to use a short 
antenna, as the signal strength is greatly 
increased with this type of collector. If no 
antenna can be installed outdoors, a single 
wire stretched around a room-at-a-distance 
of about a foot from the walls and ceiling 
by means of insulators will be preferable 
to a loop. The ground connection may be 
taken on the radiator system, the water pipe, 
or any other grounded metal-work. If none 
is available, a counterpoise may be made 
with a-length of. lamp cord wound spiral- 
fashion. under the carpet. or rug. 

The tuning of the super-heterodyne re- 
ceiver is extremely simple, and in a short 
time anyone should be able to bring in dis- 
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tant stations, provided the tuning and oscil- 
lator condensers are turned very slowly. As 
the tuning is very sharp, a vernier is neces- 
sary on the oscillator condenser, but it may 
be dispensed with on the tuning condenser, 
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which is not so critical in adjustment. The 
receiver may be calibrated if the same ]} 

or tuming circuit is used at all times, and j 

desired a silver dial may be employed on 
the tuning condenser, thus permitting the’ 
inscription of the station call letters to be’ 
put directly on it. To tune the receiver, the | 
tuning condenser should be moved two de- 
grees at a time, and the oscillator condenser. 
turned over the whole scale range for each | 
setting of the tuning condenser. Some sta.” 
tion should be heard at one place or another 
along the scale; if whistles are heard, the 
potentiometer controlling the radio fre 


@+ quency amplifier should be turned until the 


| 6 Ohms Ta 8 
L—@) 
A 


whistles stop. The station may then be 
brought in loudly and clearly. The poten. | 
tiometer may then be adjusted at the most | 
critical point where amplification is maxj- 
- mum, and need not be readjusted unless very — 
weak signals are tuned in. The rheostat 
acts as a vernier for the potentiometer and 
sometimes may prove quite useful in bring- 
ing to good audibility a distant station. It — 
will be found that signals are heard at two 
different adjustments of the oscillator con. 
denser. It is therefore best to try the set. 
ting which gives loudest signals. After a 
few hours spent in operating this receiver, it 
will be quite easy to tune in stations, for at 
a certain point a slight rushing noise is heard, 
indicating that a carrier wave is tuned in, 
From 45 to 90 volts of “B” battery may be 
used on this receiver. If an audio frequency 
amplifier is added to operate the loud speak- 
er, it is advisable to use a separate “B” bat- 
tery on the audio frequency tubes, although 
the same filament battery may be used. It ig 
recommended to use 201-A or 301-A tubes 
for the modulator and radio frequency am- 
plifier. A different tube may be used as a 
detector, although very good results may be 
obtained with one of the above mentioned ~ 
tubes, if the proper grid leak resistance is ~ 
used. For the oscillator we would recom 
mend a 216-A, or E tube (VT-2), although” 
any other tube which operates well as an os-” 
cillator may be employed. It is a good idea7 
to try the tubes in different positions, for 
very often some tubes function better in 
some stages than in others. aa 

In the next article, which will appear 
the March issue of this magazine, the con-— 
struction of a two-stage audio frequ 
amplifier to be used with this receiver 
be described. Of course, any amplifier 
suitable, but this one was designed to mai 
the Ultradyne receiver. We shall also 
deavor to answer in the next article 
questions which may be asked by amate 
building this receiver, which to date is 
doubtedly one of the most sensitive it is 
sible to build at a reasonable cost. 
WLAG TO BE CENTRAL C 
BRATING STATION FOR BU 

OF STANDARDS 

Ray A. Sweet, Chief Engineer of $ 
WLAG, the Twin City (Minneapolis 
St. Paul) Radio Central, operated by 
Cutting & Washington Radio Corp, 

(Continued on page 1183) 
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Peel 1 Layout for the Six-Tube Super-Heterodyne Receiver. 


A Separate Audio Frequency 


Should Be Used, or May Be Built in by Using a Larger Panel. iG 
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1. Ata Recent Fair Held at Leipzig, Germany, the 


Yaiors Were Entertained with Concerts from 
cal Broadcast Stations Picked Up by a Novel 
orm of Portable Radio Receiving Set. The 


: out Was Strapped on the Back of One of the 
q Cials at the Fair Who Walked from Place to 


Place with a Curious Crowd Following Him. 
© Kadel and Herbert. 


Ad Satisfy the Girls, Who Insist Upon Radio 
Sg Seman Merchants Are Racking Their Brains 
Mi Mnovations that Willi Appeal to the Fair Sex. 
iss Gilbert Appeared at the Philadelphia Radio 
7 with a Parasol Loop Aerial That Attracted 


Considerable Attention. Like Other Loops, it is 
Di:ectional and Has the Added Advantage of Clos- 
ing Up With the Parasol. © Keystone View Co. 


3. Using Five Different Aerials and Four Separate 
Receiving Sets. A. L. Bennett of New York City, 
Enjoys the Novel Pleasure of Receiving from 30 to 
50 DX Stations Nightly. The Long Set at the Top 
of the Cabinet is an Eight-Tube Super-Hetero- 
dyne and the One to the Right of it is a De Forest 
Reflex Receiver. Beneath is a Westinghouse R. C. 
Receiver and Two-Stage Amplifier and a De Forest 
Honeycomb Receiving Set. Mr. Bennett has His 
Station Fully Equipped with Control Panels, Se- 


lective Switching System for the Aerials, Battery 
Chargers, etc. © Foto Topict 

4. We Have With Us the Phusiform Circuit, 

Which the Inventor Tells Us Means ‘Natural 


Force” in Greek. The Three Square Boxes, with 
the Dials Shown on the Side of the Set, Contain 
the Phusiformers Which Are in Reality Tuned 
Radio Frequency Transformers, But Are So De- 
signed as to Eliminate Oscillation Without the 
Use of Neutralizing Condensers. Bob Kalmus, 
Who Designed This Receiving Set, is Shown Us- 
ing a Water Hydrant as a System for Picking 
Up the Waves from Local Broadcast Stations. 
© Kadel and Herbert. 
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The Photograph at the Top of the Page Shows Cheer Leader T. J. F.iuffold of 
Stevens Institute of Technology, Announcing the Returns of the Yale 
Princeton Football Game, at New Haven, to the Crowd Watching the Game 
Between Stevens Institute and Swathmore College, Castle Terrace, Hoboken, 
New Jersey. Two of the Students-Are Receiving the Returns of the Yale 
Princeton Game on a Radio Receiving Set. ©@Fotograms, N. Y. 
Mr. John T. Buckley of the United States Bureau of Standards Has Designed a Crystal Receiving Set That Is Both Cheap in Construction and Efficient in 
Operation. This Set Is Composed of Two Small Boards, Upon Which Are Wound the Primary and Secondary Coils of the Receiving Transformer. A Fixed 
bp a ee Is Compressed Between the Two Boards. It Is Said That These Sets Can Be Sold in Quantities for Approximately 60 cents. 
otograms, N. Y. a 
Many Typists Have Improved Their Speed at the Keyboard by Having Some One Read Passages to Them From a Good Book, But an Ideal Friend Cannot 
Always Be Found. The Radio Receiving Set Proves To Be More Than a Friend in This Case and the Young Lady Above Is in the Act of Tuning in 
Some Jazz or Whatever May Appeal to Her Most, Before She Commences Her Daily Grind. © Keystone View Co. 
The Culver Military Academy Has One of the Best Equipped Radio Stations in the South for the Purpose of Instruction in Radio Telephony and Telegraphy. 
Two of the Students Are Shown Copying a Message From a Telegraph Station With Which They Are Communicating. The Receiving Set Can Be Seen to 
the Extreme Left of the Photograph and the Large Spark Transmitter and Motor Generator to the Right. © Gilliams Service, N. ¥. 


JUDGE UPHOLDS BOYS IN FIGHT receiving set in the latter’s home. The land- tiful influences a boy can have!” Guess 
— FOR AERIAL lord objected. In fact, he told them he that was telling the landlord something, 
UDGE Yeatman of Cincinnati has just wouldn't stand for it. About this time along wasn’t it? Certainly it was! Now Rob- 
established a precedent and once more came a good friend to all boys. Rev. Wil- ert and Edward may tune in without any 


oor : Proved himself to be a friend of human liam P. C. O'Conner. their pastor, who said fear of having the aerial torn down by an 
=a souls that long for healthy pleasures and that the best thing to do was to take the irate landlord who has forgotten all about 
roast struggle for the establishment of their indi- case right down to court. the joys of his own boyhood days when 


vidual rights. When the case came up before Judge he had to amuse himself with things far less 
wo boys, Masters Robert Branigen and Yeatman, what do you think he said? Why, interesting and beautiful than radio.—Ab- 
ward Avery, wanted to install a radio just this: “Radio is one of the most beau- stract from New York World. 
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Henry Farkouh, Builder of a 
Portable Set that Really Can Be 
Ported.” Has Suffi- 


the Stage Usually 
a Small Earphone Un- 
ath Some Form of Head- 
A Radio Transmitter 
eath the Stage Operated by 
omplice Does the Trick. 
Gil ae Pee 4 


Revolving Book- 
for a Loop 


a Complete Radio Outfit 
an Aerial of This Type. 


Photo Shows 
Capt. John J. 
Brangan Giv- 
ing Instruc- 
tions on Care 
and Operation 
of Radio Sets 
to Police Re- 
serve Officers 
of New York 
City at Their 
Headquarters. 
A Complete 
Long and 
Short Wave 
Regenerative 
Radio Receiver 
Is Being Used 
for This Pur- 
pose. © Kad,’ 
& Herbert 
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SEEK CAUSE FOR FADING OF 
RADIO SIGNALS 

YHEN radio was first used for long 
distance communication it was no- 

ticed that were not trans- 
mitted as far during the day as during the 
light time. It has also been observed that 
at night, radio signals on the higher radio 
frequencies or shorter wave-lengths vary 
greatly m mtensity from minute to minute. 
Persons who receive broadcast concerts from 


signals 


distant stations have occasion to notice this 
variation in intensity of received signals 


since loud signals may be received from) 
given distant station at one moment only # 
disappear entirely for a few minutes a 
then recover their original intensity. 
This and related phenomena have be 
recorded from time to time and various hr 
potheses have been brought forward ma & 
attempt to explain them. The phenomell & 
are dependent upon a large number of vat & 
able quantities such as the weather cond 
tions, the nature of the country over Wi 
transmission occurs, the surroundings of 


(Continued on page 1158) 
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lanting the Radio Compass Atop the World 


By S.R. WINTERS 


states vy VoOE 
facilities 1 
4 ys witl 
as Seagoing vessels have 
1 de It is the first 


AY paratus * 
ot radio 
the exchange ot 
A { ense dirigible 
a 
and other crat vigati air, with ships 
: ; * 1 4 
at sea, or with Ta lio stations of and. 

A radio compass {f partic : s 
installe d the dirigible | 
car. It was recently subjected to tests by 
t bans 1) tan ¢ ¢} B ‘Tc 7) 14 Engi- 
the Radio Division of the Bureau of Engt 
neering, > De ment. at Lakehurst, 
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ly Equipped with Radio Apparatus. 
@ Kadel & Herbert. 


A Photograph of the U. 8. S. Shenandoah 
in Its Hangar. This Dirigibie is Complete- a, 
. ff 


Notable among these outposts of commu- 
nication are three radio stations in Icelar 
Among the other wireless co nicat 
points in the extreme north are 
tained by the Radio Division of 
States Navy Department and the I 
Corps of the War Department in Alaska; 
several in northern Russia; Spitzbergen on 
the 78th parallel; and Mijgbugton, 73 de- 
grees North, on the coast of Greenland. 
These outposts of civilization would afford 
wireless signals by which the ZR-1 could 
obtain .cross-bearings and thereby chart. its 
northward bound course. Even if these 
(Continued on page 1173) 


A Photograph 1 
the Shenandoah's Control 

Car While Flying Over the 
New Engiand States. The Ae- 
riai Can Be Seen Dropping From 
the Gondola. The Photo to the 
Right Shows One of the Cabins 
in Construction. © Kadel & Herbert. 


wave-lengths, only one of the two inter- 
linking coils may functioning, an effect 
not dissimilar to the use of the vario- 
meter in radio receiving sets. The radio 
compass, capable of taking bearings on 
the wide range of wave-lengths from 500 
to 30,000 meters, is shown in one of the 
photographs 

If the ZR-1 makes an expedition withit 
the region of the North Pole, which trip 
is problematical, of course, the radio com- 
Pass would be the principal means of 
guiding the great boat. There are sev- 
eral wireless stations from which radio 
signals could be received all during a 
flight over the north polar regions from 
which, by t! of the radio compass, 
this huge dirigible could plot its position. 
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Melting Metal Without Fire In A Radio Furnace 
By S.R. WINTERS 
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re Showing the Complete Radio Furnace Illustrates How Metals and Alloys 
Housed in the Cage, Behind the Switchboard h le 
Are Ci cted by Means of Flexible Leads. In r 


ys Are Melted in 
the Center of which is 
des of the Apparatus 


The High Tension Producing Appa- 
M ed on the Smail Table. The 
to Show the Inside Arrangements. 


No little argument h m the ipplying heat te vacua- 
tec il is t he perat ( luct m fila- 
will hi It ment } irrent 
S ir i t Db means of the mew ttrnace, energy 
eratiol elr wa to the ra arily represented as heat losses in many 
held and turther increase the already great electric furnaces is converted to a useful 
m erier € However Ne p y 
the furnaces > installed m the center t ‘ verter, which tran rms the 60- 
Manhattan Island and is kept in almost ycle commeri electric current into high 
Stant operation, and to date, according to the frequencies ranging from 10,000 to 20,00 
manufacturers, there has been no complaint cycles per second, takes the form of a metal 
whatever. cage. On its face ts a switchboard, con 
i t 1 wheel for controlling the electric 


3 Th 
power and an indicating wattmeter. J 


units of this converter are 


cage, namely, twelve con- 


rs, a transformer and a discharge gap. 


latter has two electrodes 
Department of Commerce maintains raised and lowered over a surfa 
ices of three of these high-frequency cury held in a metal container 
n steel furnaces, two of 20-kilowatt wheel on the face of the ! 


of 10-Kilowatt capacity. One of manipulated fo 


‘trodes. The power delivered 


its is reserved for investigations the elex 


he greatest advantages of to heat i temperature measur converter may be varied from 
operation hile the other two are operated by kilowatts by changing the distance 
urgical Division of the Bureau of € des above the sur of the mercury. 
In the production of pure f anstormer steps the Ime voltage up (0 


in the absence of danger, since 


peculiarly fitt 
' he General Electric (¢ t 
he Western Electric Company and the metal cage, which is grounded : 
ighouse Electric and Manufacturing [he furnace proper is a box made ol 
a I > contains the 
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amount of heat-insulating material fe- 
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Navy Ship Sends and Receives Simultaneously 


has just ac- 
engineers sai 


wa , sible years ago 
Her rz pe nne eded in receiv- 
ing messages on five wave-lengihs 
while her transmitter was sending despatches 
across the « inent on another wave-length. 
pe 


was accomplished by means of a 
pawer tube transmitter and the 
erials for the receiving sets. 
transmitter 1s an exceptional 
a pure wave free from har- 
The receivers were most 
selectivity. The 


one It 
mottics 
carefully 
dificulty of receiving several messages at a 


ane usn 


designed as to 


time on a ship, especially if a single aerial 
is used, is to keep from interfering with the 
other receiving sets tuned to various waves 
This is dificult with ordinary apparatus (i: 
possible at all) due to the fact that in tun 
ing up and down the scale the other sets are 
interfered with and messages interrupted. 


c 


The Radio Officers of the S.S. Leviathan 


from Left to Right: A. N. Pickerill, 
Chief Radio Officer. A. C. Tambu- 
rino, let Aes't. R. J. Green, 2nd 


Ase’t. H. F. Bollendonk, 3rd Ass't. 
E. E Engelder, 4th Asst. C. R. 


Underhill, Sth Ass't. Right: The 
Cage A on the U. 
S. S. Wyoming. One of the Re- 
ently Completed First Line 
Battieships 

© Kadel & Herbert. 
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Back in the Days of Yore When Broadcasting Was in Flower the Polar Station Oogi-oogi Sending on a ry 
Marvelous Programs. The African Station WUF-WUF on 103 in the Shade Was No Mean Station Eit ther, } ra 
Ears of a Deaf King Both of These Stations Had Excellent Transmitters, Employing “Brute Force’? Modulation. As Good as ‘They Were e, it is Sad to 
State that Neither Had Enthusiastic Audiences, the Reason Being of Course Because There Were No Receiving Sets. 

Radio Broadcasting Proving — Aid To Music (ndustry 
YHEN R i in ir home in radio broadcasting is d Z for the 
/ n KNOV music industry than any one man, or body of 

have ’ men, ever endeavored to accomplish. 
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Radioizing the Country School 


By HAL G. BORLAND 
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The Radio News 


Radio News Laboratories Have Been 
in Existence for Two Years and 
Were Formed for the Sole Purpose 
of Testing Manufactured Radio Ap. 
paratus and Carrying on Experi. 
ments with New Circuits and Re 
ceivers. The Results of the Tests 
Given Apparatus Are Published 
Each Moath in this Magazine in 
Order That the Radio Public 
Know the Merits of All Instruments 
Which Are Found to be Sati: 

The Reader Can Obtain Only a Par. 
tial Idea from These Phot 

as to the Great Amount of Research 
Work Being Carried on Continually 
in the Laboratories, The Photo te 
the Left Shows Oue of the Labers 


The Wave-Length Range of a Recciv- 
ing Set and its Selectivity are Two Very 
Important Factors. The Man to the 
Left is Checking Up These Factors in 
a Receiver by Means of a Wave-Meter. 
Another Set is Being Wired Up for 

Testing Purposes. 


(as anes pmaneescssvenest es ene 


p 
The Laboratory “Cah 
ity Bridge” Which 4 
curately Measures the (+P n: 
| pacity of Condes “ 


® ranging from a Frc 
of a Micro-Micro-Fs# 
Upwards. 
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Before an In- 
strument is 
Placed in an 
Experimental 
Set it is Thor- 
oughly Tested. 
The Photo 
Above Shows 
Two of the 


ious Forms of 
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Men Testing 
and Assem- 
bling the Parts 
of a New 
Type of Re- 
ceiver. 


r 

Insulation. 

Left Ine of 

e¢ Engineers 
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Announcement of Standard Frequency Transmissions 


HE Bureau of Standards is transmit- 
ting special signals of standard fre- 
quency abovt twice a month. The sig- 
nals can be heard and utilized in general east 
Of the Mississippi River. 
These 
quency 
transmitting station 


t! 


special 
are of use to 


standard fre- 
testing laboratories, 
; operators, and others, in 
checking wavemeters and adjusting trans- 
mitting and receiving apparatus. Their ac- 
curacy is better than three-tenths of one per 
cent. Information on how to use the signals 
Was given in the February, 1923, issue of the 
Radio Service Bulletin. 
formation js given it 


signals of 


More detailed in- 
” on 3ureau of Standards 
‘tter Circular No. 92, which may be ob- 
tained, on applicati nm, from the Bureau of 
rds, Washington, D. C. 


All transmissions are by unmodulated con- 
tinuous-wave telegraphy. A complete fre- 
quency transmission includes a “general 
call,” a “standard frequency signal,” and 
“announcements.” The “general call” is 
given at the beginning of the eight-minute 
period and continues for about two minutes. 
This includes a statement of the frequency. 
The “standard frequency signal” is a series 
of very long dashes with the call letters 
WWYV intervening. This signal continues 


for about four minutes. The “announce- 
ments” are on the same frequency as the 


“standard frequency signal” just transmit- 
ted, and contain a _ statement of the 
measured frequency. 


An announcement of 
the next frequency to be transmitted is then 
given. 


There is then a four-minute interval 


while 
the next freq 
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President Coolidge Addressing the 68th | 


Congress 
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Radio Reception in the Grand Canyon 


By S. R. WINTERS 


. ; 
planting an antenna 


: 
However, the experience 


forgettable sensation 
nstance, at Vasey’s Paradise the explor 

ng party filled their canteens, explored i 
made survey of a possible dam 
camped ¢ ime stone ledges at 
f th Here radi 


me ges were from KHfJ, at Lo 
Angeles, Cal., not without stat 
interference 

The outstanding event received by radio 


a1 
telephone on this memorable trip,”’ to quote 
interview the writer had with Herma 

r, a hydraulic engineer of the Geo 
a a as the announcement of 
the death of President Harding. Camp wa 
made at the head of Soap Creek rapids, 
about eleven miles from Lee’s Ferry, whet 
the party learned of the death of the Pres 
ident, three-quarters of an hour after tt 
ed. This was probably before the 
majority of the people of the United State 
had heard the sad news. By the same meals 
of communication, the crew remained idle 00 
August 10, as a tribute of respect to th 
memory of the dead President.” Mark 
Twain, who upon one occasion had been te 
ported dead, denied the story by declaring 
the report was slightly exaggerated. Sim 
ilarly, this crew of explorers not only cof 


CCU 
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: ry, 1924 
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Aamitorial 
WHAT IS DX? 

A few nights ago we were listening in, 
hoping to pick up something worth while. 
The twos came roaring in, the threes were 
fair and the eights and nines pushed against 
the diaphragms in fine fashion. While feel- 
ing around we struck a five, two sevens and 
a number of fours. “DX”, said we to the 
gang in the corner repairing a 220 to 550 
boiler. 

“Yea,” said they, “who did ya get?” 

“A five, two sevens and some fours,” we 
answered. 

“How come DX?” piped up one. “You 
ought to get flocks of sixes with that lay- 
out of yours ;"—from all of which the ques- 
tion arises, when is DX and when isn’t it? 

Did you ever stop to think this over? 
What do we mean by DX. Everything 
over 1,000 miies, no matter whether the re- 
ceiver used is a one-lunger or a Super- 
Heterodyne, or anything we may personally 
think is long distance? The “Calls heard” 
column means nothing to us unless we know 
what kind of a receiver was used and the 
power of the stations logged. Where is the 
line to be drawn? Since physical charac- 
teristics of a location have much to do with 
reception, it is impossible to set ranges for 
one-lungers or Super-Heterodynes, or any 
other kind of a receiver, even unto the loop. 
Won’t some of you Hams relieve our minds? 
Don’t tell us though, that anything over 
1,000 miles.or 1,500 miles is DX, because if 
you do, we will install a super-heterodyne 
dingbatoflex and make it local stuff! In 
conclusion we ask, where does DX start? 


SINCE WHEN? 

We had occasion to ask three Hams the 
other day what kind of receivers they had. 
One said, “A single circuit regenerative,” 
which we found was of the feed-back va- 
riety. Another said, “A two-circuit re- 
generative” which we were informed had a 
single coil shunted by a V.C. and a vari- 
pmeter in the plate circuit. The third Ham 
said, “A three-circuit regenerative’; you 
know, two variometers and a vario-coupler. 
Now we ask you, since when? Ham No. 
1 has a single circuit set. Ham No. 2 takes 
out the tickler coil and sticks in a variome- 
ter, and lo and behold, it becomes a two- 
circuit set! Ham No. 3 uses a primary and 
secondary and a plate variometer, so he has 
a three-circuit set. What we want to know 
is, why the tickler coil is disregarded. The 
plate circuit is controlled by the tickler coil, 
just as in case No. 2 and No. 3 the plate 


Mr, Florsham and His Station 2UV, London, England. A 10-Watt C.W. and Phone Set Employing the 
2 UV Says He is Going to Jack Up His Power for the Trans-Atlantics. 


1DH Circuit is Doing Service. 


circuit is controlled by the vari- 
ometer. So far as we're con- 
cerned, Ham No. 1 has a two-cir- 
cuit tuner. Try and make us think 
different. Of course, if we are 
speaking of the number of knobs 
and dials, that’s a different matter. 
If Ham No. 1 wants a single-cir- 
cuit tuner he’s got to take the tick- 
ler coil out. What say? 


WATCH YOURSELF! 


There are some umpty ump 
thousand broadcast listeners in the 
United States at the present time, 
and the majority of this gang can 
be termed radio bugs, meaning they 
are nuts about radio. They aren't 
happy unless they can experiment 
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© Foto Topics 

with all the new circuits and if they can’t 
hear KHJ or WJZ, depending upon whether 
they are on the west or east coast, they can 
at least say they do. This is perfectly all 
right, as a good radio man shouldn't let golf- 
ers and fishermen put anything over on him 
when it comes to stories. When it comes to 
radio bugs, though, you can't beat a dyed-in- 
the-wool Ham. If some one in the morning 
tells him that Litz doesn’t compare with No. 
14 D.C.C., he argues about it the rest of the 
day. He is more nuts about it than the 
average BCL. He eats, sleeps and talks 
radio. He is off—completely spoofy. We 
know a young Ham who radiates radio. 
One night he was heard to say in his pray- 
ers: “Dear Lord, this is Sammy sending, 
please QSY to 150 meters, there is QRM 
on 200.” 


American Hams are QSA at His Station. 


The moral is: Lay off once in a while or 
you'll go batty. Don’t be a Boiled Owl more 
than two nights a week. See the girl once 
in a while (and for the OW’s, take a shot at 
a romantic movie) and ease up on that por- 
tion of your brain that has to work over- 
time on radio matters. 


Calls Heard 


This space is set aside each month for the listing 
of amateur calls heard. We invite you to send 
us a list of the stations you have heard, typewritten 
if possible, or at least sufficiently readable to 
prevent mistakes. Print the calls on a separate 
sheet of paper, using but one side. These 
should be arranged alphabetically for each dis- 
i To distinguish the stations that have been 
, they should be put in parenthesis, and, 
according to the rules now in use, the C.W. 
stations should be mentioned in a separate list. 
The lists should reach us by the first of the 
month for publication in the following issue. 


LEONARD STROBEL, AKRON, OHIO 
1AF, 1ASI, 1BES, 1BGC, 1BOM, 1CMP, 


3BMN, 3BOF, 3BOP, 
» 3CFV, 3CHG, 3CJM, 
S, SNF, 300, 3TR, 3UU, 


SAN, 5BM, 5 

SFV, 5GI, 8G], 
N, 5KS, 5LR, SME, 5MI, SMK, SMO, 

, 5PH, 50L, 5RD, 5SK, SSL. 

, 5XA, 5ZAS, 5ZAV, 5ZH, 52ZZ, 

’ 6ASU, 6AVV, 6AWT, 

, 6BUA, 6CGW, 6TM, 6ZAH, 


9CHD, 9CPG, 9CPX; 
9CUD, 9CVS, 9CWC, 
(Continued on page 11 


Remote Control of a High Power 


S most of the readers of RApio NEws 
probably know, it is not customary 
for the keying operator of a large 
radio shore station to be located at 
the transmitting station itself. He is 

usually at some ‘‘message center,” miles away, 
and keys the transmitter over a telegraph 
line. For example, the high power Naval 
arc at Annapolis is controlled over a wire 
from Washington, D. C., a distance of about 
forty miles. Likewise the high power Alex- 
anderson alternator station of the Radio 
Corporation of America at Rocky Point, 
Long Island, is controlled from the Radio 
Corporation message center at 64 Broad St., 
New York City. 

The receiving apparatus over which the 
keying operator receives answers to his mess- 
aces is usually located at the message cen- 
ter. At Arlington the message center is lo- 
cated in the Army and Navy building, Wash- 
ington, D. C. There are two of these, one 
is used by the Army and the other by the 
Navy. Both services handle outgoing traffic 
through the Arlington station. The Army 
Arlington traffic is sent out with call letters 
WXY and the Navy uses the old NAA 
call. 

SIMPLEX AND DUPLEX OPERATION 

Of course, the apparatus at the message 
center may be so arranged that the keying 
operator receives answers to the messages by 
listening in on the receiver at the close of 
each message. This method of handling 
trafic is called simplex operation. Often, 
however, the keying operator does nothing 
but transmit leaving the receiving to be done 
by another operator seated beside the keying 
operator. This method is called duplex 


operation. ; 
It will be at once evident that the duplex 


*Released by permission of the Director of 
Naval Intelligence. 


PLATE DELAYED 
TIME RELAY 


Radio Station 


By CHARLES SPEAKER, R.E., Navy Department 


Describing the system on trial at the radio station, Arlington, Va. A similar arrangement might 
be used by the amateur whose transmitter ts located at a distance from the receiver. 


Fig. 1. Photograph of 
the Remote Control 
System Employed at 
the Naval Station at 
Arlington, Va. The 
Keying Circuits Are 
Situated at Washing- 
ton, D. C. A Press 
of One of the Trans- 
mitting Keys Auto- 
matically Starts the 
Motor Generator and 
Lights the Filaments 
of the Tubes. A Re- 
lease of the Key for 
More Than Fifteen 
Seconds Automatical- 
ly Closes Down the 
Transmitter, 


HN a 


PLATE KEVING 
RELAY 


method of operation results in greatly in- 
creased speed of handling traffic. When the 
keying operator does not have to wait for 
an answer to his messages he can send to 
many stations within a given traffic period. 
The duplex system results in systematic traf- 
fic in such a way that it can be handled on a 
schedule basis. It. eliminates a good deal of 
the useless calling in “raising” a station to 
which the usual non-scheduled simplex meth- 
od is subject. A very important advantage 
is that full use is made of the transmitting 
machinery during a traffic period for it does 
not have to run idle while the keying op- 
erator listens, as in simplex. 
THE ORDER WIRE 

When the keying operator is located at the 
distant message center, certain important 
problems connected with the starting and 


stopping of the transmitting apparatus arse. 
It has been the practice to provide an “or. 
der wire” between the message center and 
the transmitting station over which the key- 
ing operator can tell the operator on watch 
at the station when to start the motor-gener- 
ators or light the filaments of the transmit: 
ting tubes. The use of such an order wire 
means that there must be the closest co-op- 
eration between keying operator and station 
operator if no time is to be lost in handling 
the traffic. The order wire is at best a troub- 
lesome arrangement. 

In the case of the Arlington alternating 
current tube transmitter which is now hand- 
ling the 2050-meter broadcast formerly done 
hy the Fessenden spark, it was decided to 
make the transmitter completely remote- 
controlled from the message center, doing 
away with the order wire. The require. 
ments for such complete automatic remote 
control may be summarized as follows: 

(a) Automatic means must be provided 
for starting and stopping the motor-genera- 
tor when the keying operator wishes to begin 
or has finished sending messages. 

(b) Automatic means must be provided 
for lighting and extinguishing the filaments 
of the vacuum tubes prior to starting and at 
the close of operation. 

(c) Means must be provided for pre- 
venting the application of plate voltage to 
the tubes until the filaments have come up 
to full brilliancy. Otherwise the tubes may 
be damaged. 

(d) Means must be provided for remote 
“keying” of the transmitter, that is, start- 
ing and stopping the antenna current as the 
operator makes dots and dashes. 

REMOTE CONTROL SYSTEM AS USED AT 
ARLINGTON 

The above requirements have been met in 
the case of the new Arlington alternating- 
current tube transmitter by the use of s0- 
called delayed time limit relays which are 
shown in the close-up view of the left front 
corner of the transmitter, Fig. 1. Power 
station men will recognize these relays as a 
modified form of the protective inverse time 
limit relays which are provided at generating 
station switchboards to protect the machines 

(Continued on page 1179) 


High tension plate transt. 


, ae | 
Uhh 


WASH ING TO: 


ARLINGTON ; po 
{4 
E ies 
to Mote 
R 

“4 —> 
N * to tilomen 

RCO ME tbe #1 

xf ial 
POTR = 


Oonanan 
WOK } 


Fig. 2. Complete Circuit Diagram of the Remote Control System. Closing the Key Circuit Operates 
the First Relay Which in Turn Closes the Circuits to the Delayed Time and Plate Keying Relays ' 
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Transient Phenomena [n Audio Frequency Transformers 


By ALLEN D. CARDWELL 


We are pleased to have the opportunity of publishing this article on audio frequency transform- 
ers. Mr. Cardwell has revealed the important considerations in transformer design and points out 
the limitations of those on the market at the present time. You are sure to find this an interesting 


discourse. 
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Very Few People Have a Conception of What the Engineer Has to Contend with in the Design of Audio Frequency Amplifying Transformers. The Above 
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Oscillogram Will Serve to Illustrate. At the Top is Shown a Pure Sine Wave or Alternating Current and Directly Below, a Similar Wave After Having 


Been Modulated by Ever-Changing Voice Frequencies. 


In Order to Amplify This Complicated Wave Without Distortion, the Transformer Must Be So 


Designed as to Amplify Equally All Frequencies Encompassed by Speech and Music and to Immediately Respond to Their Rapid Variations. 


O much has been written and published 

in the radio press upon the subject of 

audio frequency amplifying systems 

that it might be deemed presumptious 

to come forward at this hour with un- 
orthodox ideas as to the basic principles un- 
derlying the problems involved. It does seem, 
however, that some very important considera- 
tions have been left untouched by practically 
every savant upon the subject—and upon 
these points, it is my hope to suggest some 
hypotheses which may prove interesting, if 
not scientifically conclusive. 

In audio frequency amplification, we are 
generally dependent upon vacuum tubes 
coupled by transformers. Thus we have es- 
sentially a progressive set of relays intended 
to control higher and higher voltage and 
current variations so that on the output side, 
the original signal strength may be increased 
some 300 or 3,000 times—enough to operate 
loud-speaking devices. 

An audio transformer is partly a voltage 
amplifier and partly a loading device of such 
constants as to utilize the tube at maximum 
efficiency. In this respect, we begin to deal 
immediately with such well-known factors as 
tube impedance, turn ratios, mutual conduc- 
tance, etc. So we have an ocean of technical 
verbosity in which to swim in any direction 
for an interminable period of time without 
reaching any particular island of fact in 
practical results. 


It is from this theoretical conception of 
the duties of an audio transformer that we 
have been led to believe that the amplifica- 
tion factor of a transformer at different fre- 
quencies begins to tell the efficiency of the de- 
vice—a questionable assumption. In tele- 
phone parlance, when we express the “miles 
of cable amplification” of a transformer at 
different frequencies we have derived a curve 
of the particular instrument and from this 
we can note its efficiency—at least this is the 
popular practice. 

As a general rule, the “curve” of the trans- 
former is dependent upon the “average” effi- 
ciency of the transformer at different fre- 
quencies which in audio considerations vary 
between 50 and 5,000 cycles. 

The significant fact proved in practise, al- 
though not accepted by present-day engineers, 
is that such curves mean very little because 
we are dealing with constantly changing min- 
ute variations and not “voice envelopes,” 
which are the assumed frequencies in the 
Sense in which these measurements are 
generally made. 


An audio transformer depends not upon 
its steady alternating voltage as represented 
by the voice envelope, but upon its instantan- 
eous reluctance at all phases of a highly com- 
plex impressed voltage. 

The static characteristic of a transformer 
when tested in a laboratory, may be as sym- 
metrical as you please, but it has no practical 
value in estimating audio frequency effects. 

The sound of “O” for example impressed 
upon an ideal diaphragm and transferred in 
voltage variation upon the grid of a tube, 
will have a characteristic envelope due to the 
timbre and pitch of the speaker’s voice. If 
this voice envelope is analyzed when it is 
impressed upon the transmitting diaphragm, 
and when it is emitted from the receiving tele- 
phone it will be evident that quite a little 
has happened to it. 


TRANSMITTERS ARE STILL IMPERFECT 


First, the transmitting devices in practical 
use are not perfect, otherwise there would 
be less criticism of the modulation effected 
by hundreds of broadcast stations. We 
have mechanical inertia effects, echo and 
blast effects, resonant effects, damping effects 
—a dozen or so factors due to the character 
and shape of the material used to pick up 
the sound and to transmute it into electrical 
values to the grid of the first tube or tubes. 

At the other end, we have the same diffi- 
culties operating upon our telephone receiv- 
ers only in a more acute form, because all 
the distorting effects of the microphone, 
tube and telephone coils, are now affecting 
another diaphragm which is also subject to 
inertia, resonance, damping and _hysterisis. 

These defects we find very common in com- 
mercial telephone systems in spite of years 
of the most intensive engineering research 
and an enormous investment devoted to over- 
coming line problems such as cross-talk, 
voltage drops, inductance and capacity ef- 
fects, microphone and receiver sensitivity. 
While there is considerable distortion on 
wire telephone systems it is not necessarily 
objectionable because we do not commonly 
use the telephone for esthetic purposes such 
as listening to concerts, coloratura sopranos 
or dramatic readers. The line telephone is 
utilitarian—it is for the communication of 
spoken words, and as long as the speaker 
is understood we accept it as satisfactory. 

Obviously, we are dealing with no very 
simple problem. Audio currents can become 
even more difficult to analyze than those of 
radio frequency. The telephone engineers 


have put in years of patient and exe 
haustive toil upon the subject and most 
of them will admit that they still have a 
few problems left to work upon. It is, 
therefore, a proper caution to the average 
radio student to advise that he be not too 
confident of his knowledge on the audio side 
of his receiver. For example, the char- 
acteristic of the vacuum tube may introduce 
abnormal variations of part of the signal ine 
tensity where the impressed voltage passes 
the straight portion of the characteristics. 

We seldom can draw a true curve of a 
single tone or sound which is pure or which 
repeats itself on every cycle without varia- 
tion. It will, if the sound is continued the 
proper fraction of the second, go through a 
series of repeating patterns, but seldom does 
this help us, because, for practical purposes, 
we are dealing with sounds as we use them 
in music, singing or speaking. 

Fourier showed that any complex wave 
form could be reduced to fundamental wave 
forms. In natural speech or music these 
wave forms are not simple sine form waves, 
but are made up of many component higher 
frequencies. Otherwise one person would 
speak about the same as another and one 
violin would be about as good as another, 
whereas, they are individually recognizable 
by their endless variation. 

If, instead of using a telephone receiver to 
transmit the message via the auditory nerves, 
we would use an oscillograph or a needle 
scratching these voice variations on a 
smoked glass cylinder, we would have rather 
difficult work in deciphering the speech be- 
cause the transient variations are only intel- 
ligible when scrambled together. 

Furthermore, no two ears hear the same 
sounds in the same way. Some are more 
responsive to certain frequencies than to 
other frequencies. 

However, let us forget all these obstacles 
and let us consider simply the characteristic 
action of an audio transformer as an elec- 
trical device. 

In a general way we understand that if we 
vary the voltage on the primary winding 
of a transformer, the secondary voltage will 
be more greatly varied if it contains a larger 
number of turns, the inductance of which is 
part of the field of the primary. Any text 
book on radio will give you this general 
basis and it seems obvious at first glance 
that if the turn ratio were run up far enough, 
we could produce almost any degree of sige 
nal increase we desired. 

(Continued on page 1114) 
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The Theory, Construction and Use of an [nductance- 
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The Arrangement for a Simple Methol of Meas- 
uring Capacity. 


the most common in radio, and 
although practically every text 
book or magazine article dealing 
with radio gives critical values for the 
inductances or capacities in question, 
nevertheless there is a particular dearth 
of practical data in regard to the actual 
measurement of these most important 
quantities. The object of this paper is 
to give practical information on the 
theory, construction and use of an in- 
strument which will measure these values 
with a very high degree of accuracy. 
The design of the inductance-capacity 
bridge described in this paper is such that 
the number of parts is cut to the mini- 
mum for the benefit of the amateur who 
has little money to spend, the main parts 
of the instrument being used for the 
measurements of both inductance and 
capacity, and the whole being combined 
in one instrument instead of the usual 
two separate instruments. 


THEORY 


LTHOUGH the terms “induct- 
ance” and “capacity” are two of 


Probably the simplest method of meas- 
uring capacity is by means of the ballistic 
galvanometer as seen in Fig. 1. When a 
capacity C is charged to a potential V, 
the condenser contains a quantity of elec- 
tricity Q, where Q = CV. Q is expres 
sed in coulombs if C is in farads and V 
in volts. If this quantity of electricity is 
suddenly discharged through a ballistic 
galvanometer, the resulting deflection will 
be proportional to Q, so that Q = kD, 
where D is the deflection of the galvano- 
meter, and k is the galvanometer con- 
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The Wheatstone Bridge Method for Measuring 
Inductance. 


Capacity Bridge 
By PALMER A. CRAIG 


Although the theory, construction and use of inductance-capacity bridges have been taken up nu- 
merous times in the past, none have managed to put the subject before the scientific experimenter | 
and amateur in so concise a manner as Mr. Craig has succeeded in doing in this article. 


stant, ie., the number of coulombs re- 
quired to produce a deflection of one cen- 
timeter. In order to determine k, con- 
nect a condenser of known capacity to a 
cell of known voltage, and after the con- 
denser has charged for a second, dis- 
charge it by means of the D.P.D.T. switch 
into a galvanometer. Reverse the term- 
inals of the battery and repeat. Use the - 
mean of these two deflections to calculate 
k. Now with a cell of known voltage 
and a condenser of unknown capacity we 
can calculate C by means of the above 
equations. 

The ballistic galvanometer method just 
described is, however, not sufficiently ac- 
curate for radio purposes and will give 
only a rough approximation to the true 
value of capacitance. The method is, 
nevertheless, of great help as a first step 
toward the actual value to be determined 
by the more accurate method to be de- 
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A Simplified Arrangement for Measuring Induc- 
tance with the Use of a Wheatstone Bridge. 


scribed later, because it is often extreme- 
ly difficult to guess even a rough ap- 
proximation to the true value, and in the 
Wheatstone bridge method set forth in 
this article it is very helpful to know 
roughly the approximate limits between 
which the correct value of the condenser 
lies, especially in the case of condensers 
of large capacity where approximation by 
the Wheatstone bridge method is rather 
tedious owing to the relatively large di- 
electric loss resistance of large conden- 
sers having dielectric other than air. 
The fundamental principles of the 
Wheatstone bridge for the measurement 
of resistance are probably familiar to 
every advanced amateur or, if not, may be 
found in any college textbook on ele- 
mentary physics, such as “A Text Book 
of Physics,” by W. Watson; “College Phy- 
sics,” by Kimball, or “A Text Book of 
Physics” by Duff. An adaptation of the 
Wheatstone bridge for the measurement 
of inductances is given in Fig. 2. In this 
diagram L, and L: are the known and un- 
known inductances respectively, r,, 1, 
R,, R: are non-inductive resistances, the 


latter two comprising a ratio ar 
the unknown iadesianens may be ae 
ured far beyond the normal range of the 
standard known inductances. The per 
tion of this bridge is as follows: (cf. Lab- 
oratory Manual by L. M. Alexander 
Page 25). A balance is first obtained on 
D.C. (one 2-volt storage cell being used 
as a source of D.C.) by adjustment of r 
andr> R,and R, are set at approximately 
the correct value before adjustment of ¢ 
and r, is begun. When the bridge is bal. 
anced on D.C. we have 
14 — ehh 
A.C, from a microphone hummer or buz- 
zer, is then thrown on, and the variable 
self-inductance L, is adjusted until a 
minimum sound is heard in the telephone 
receivers. Since the resistances have not 
been changed, the D.C. relations hold for 
resistance, and the only change is the in- 
ductive drop caused by the A.C. Fora 
balance this drop across arm 1 must equal 
that across arm 2 and is: 
= eer L, 
where f is the frequency of the AC. 
source. The drop due to the inductance 
in arms | and 2 will be 
ORs pa By 
Fa E, = 20 Ly # 
Since the drops must be equal for a bal- 
ance 


- De Feet Ba 
Since there is no inductance in R, and R, 
aha ae Ras 


Dividing one equation by the other, the 
bridge relation is 


L_R 

L: R, 
Thus, knowing the ratio between R, and 
R,, and L, being known, we can calecu- 


late L. immediately. 

Fig. 3 is a simplified form of Fig. 2 
In this arrangement switches 1 and 2 
(which in practice should be combined in 
one D.P.D.T. switch) switch the source 
of supply from D.C. to A.C., and at the 
same time switch the method of detection 
from galvanometer to phones. R: and R 
are the ratio arms and Lx and Ls are 
respectively the unknown and known in- 
ductances. Switch 3 throws the D.C. bal- 
ancing resistance, r, into either the L: 
arm or the Ls arm. This arrangement 
provides a very reliable method for the 
measurement of inductance, and is the 
type employed in this paper. The author 
has, however, combined with this instru- 
ment a method of measuring capacity 


G 
gS  srse 
PHONES = se —2—— 
= J Ae 
+ 


Fig. 4. 


An Adaption of the Wheatstone Bridge for tht 
easurement of Capacity. 
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which follows similar lines. Fig. 4 gives 
the simplified capacity bridge hook-up 
which is here employed. Fig. 4 is again 
an adaptation of the Wheatstone Bridge 
principle, wherein the unknown conden- 
ser, C;, is balanced with the variable con- 
denser of known capacity, C. When a 
minimum sound is heard in the phones 
the balanced condition has been reached. 
A variable known resistance R is so are 
ranged that it can be thrown into either 
arm for a ratio balance. This enables us 
to determine capacities far beyond the 
range of the known condenser; thus with 
the proper ratio, capacities many times 
that of the standard condenser can be 
read, or on the other hand, capacities 
much smaller than the lowest appreciable 
reading on the standard can be had by 
simply aciusting the value of the resist- 
ance and throwing it into the desired arm. 
CONSTRUCTION 


Fig. 3 for the measurement of induct- 
ance, and Fig. 4 for the measurement of 


capacity are combined in Fig. 5, which 


gives the internal wiring of the complete | 


inductance-capacity bridge. Fig. 6 gives 
the external panel layout of the instru- 
ment. The apparatus comprises a stand- 
ard inductance consisting of a variometer 
which has been calibrated accurately, a 
calibrated condenser, a set of inductance 
ratio arm resistances of known value, and 
switches. The calibration of the vario- 
meter, condenser, and resistances will be 
done by the Bureau of Standards for a 
small fee, or any well equipped college 
physics laboratory should be able to do 
it. Sometimes the makers of the better 
class of instruments can furnish a calibra- 
tion curve of the particular instrument 
which you buy. It is well to buv the 
finest variometer and condenser obtain- 
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Fig.6 


Panel Layout of the Inductance-Capacity Bridge 
Showing the Position of Each Control. 


able for this purpose, because it is es- 
sential that the constants of the instru- 
ment should not change to any great 
extent, otherwise the readings will be 
maccurate. A master anti-capacity switch 
(a 4-pole double throw switch) is em- 
ployed to switch the instrument from an 
inductance bridge to a capacity one. The 
small switch to the upper left in Fig. 6 
is used to switch the resistance (con- 
nected to the binding posts at the lower 
right, marked “Res. Box”) from one arm 
of the bridge to the other. This resist- 
ance, which should be one of known 
value, may be either the well known Leeds 
& Northrup 0-10,000-ohm type or a simi- 
lar instrument. The amateur may con- 
struct such a resistance by winding ac- 
Curate lengths of thin resistance wire on 
spools and arranging a switching sys- 
tem so that the resistance may be varied 
m steps of 1, 10, 100, and 1,000 ohms. 
he resistance per unit length of any 
wire may be obtained from the manu- 
facturer’s catalog or from the Electrical 
Engineers’ Handbook. The instrument 
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FIG.S 


Complete Schematic Diagram of the Inductance-Capacity Bridge Which is a Combination of the Circuits 
of Figs. 3 and 4. 


should have a maximum resistance of 10,- 
000 ohms. This resistance is used as a 
ratio arm when capacities are being 
measured, and as a D.C. balancing resist- 
ance when inductances are being meas- 
ured. 

The inductance ratio arms in the upper 
center of Fig. 6 can be made by the ama 
teur in exactly the same way as the ratio 
arm resistance described above. Both of 
these inductance ratio arm _ resistances 
should be as near non-inductive as pos- 
sible. They should be varied in steps of 
1, 10, 100, and 1,000 ohms. These resist- 
ances are used only for the measurement 
of inductance. 

The upper right-hand small switch in 
Fig. 6 throws the D.C. supply on or off. 
The direct current should be obtained 
from two dry cells or a single storage 
cell and is used only for the D.€. bal- 
ance on inductive measurements. 

The miniature double pole double throw 
switch in the lower center of Fig. 6 is 
ased to change the electrical supply 
from D.C. to A.C. in inductive measure- 
ments. When capacitances are being 
measured this switch is always on “A.C.” 

The A.C. supply may consist of an or- 
dinary radio test buzzer having a high 
note, or a microphone hummer may be 
used for better results. It is desirable 
that the A.C. supply have as near a pure 
sine wave as possible, and harmonics 
should be avoided in order to facilitate 
finding the minimum point when testing. 


THE INSTRUMENT IN USE 


To measure capacitance, connect the 
test buzzer or other source of A.C. to the 
posts marked “AC.” Connect the un- 
known capacity to posts marked “Cx” 
(see Fig. 6), and connect phones and re- 
sistance box to their respective binding 
posts. The three posts marked Cs are 
for the purpose of shunting the standard 
variable condenser by a fixed standard 
condenser or putting such an auxiliary 
condenser in series with the standard. 
In the first case connect the auxiliary con- 
denser to posts marked 1 and 2. In the 
second case to posts 2 and 3. At all times 


except when the auxiliary condenser is in 
series, the posts 2 and 3 should be bridged 
externally. Ordinarily the auxiliary con- 
denser is not necessary (and posts 2 and 
3 are bridged), but this condenser is em- 
ployed only when working at the extreme 
points of the scale, i.e. when measuring 
very high or very low capacities. When 
the auxiliary condenser is used its value 


should be calculated with that of the 
standard for the determination of the 
unknown. If shunted, add the capacity 


of the auxiliary condenser to that of the 
standard variable; if put in series, use the 
formula 


pet + J 

oan OF Cy 

where C, is the combined capacity of the 
auxiliary and standard, C, that of the 
standard, and C, that of the auxiliary con- 
denser. 


(Continued on page 1136) 
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PRIMARY 


An Improvised Push-Pull Transformer. Two Sim- 

ilar Coils Mounted on One Core Form a Very 

Efficient Instrument, Having Center Taps in Both 
Primary and Secondary Circuits. 


T seems to be the practice of the pres- 
ent day to evolve new vacuum tube cir- 
cuits, the main idea being to simplify 
the apparatus and make one or two tubes 
do the work that previously required 
three or four. Most of the work along this 
line has been with regenerative and radio 
frequency amplifying circuits. Little has 


The Balanced F 


By CLYDE J. FITCH 


An interesting and comprehensive article on a new form of audio frequency amplifier which con- 
tains a number of improvements over similar types. Standard push-pull transformers are used. 


same two tubes connected so as to give 
one more stage of parallel amplification. 
While one tube has positive feed-back and 
tends to howl, the other has negative feed- 
back and absorbs and prevents howling. The 
two effects exactly balance each other and 
allow the entire output to be fed back to 
the input. In consequence, this circuit is 
equivalent to one step of push-pull amplifi- 
cation and one step of straight amplification 
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eed-Back Power Amplifier 


coil connect to the grids of the tubes, as 
shown, so that one tube is always oper- 
ated 180 degrees out of phase with the 
other. In other words, when the grid of 
one is positive, the grid of the other jg 
negative. The primary coil of the output 
transformer T2 has a center tap which con- 
nects to the “B” battery. The two ends 
of this coil connect to the plates of the 
tubes, which are also 180 degrees out of 
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The Standard 
Push-Pull Cir- 


cuit. Note That 
Two Transformers 
Having Tapped 
Windings Are 
Employed. 
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with two tubes in parallel, which, of course, 
in the ordinary circuit would require a total 
of four tubes. In actual practice, however, 
it can be assumed to be equal to a three- 
stage transformer coupled amplifier, except 
that only two tubes and two push-pull trans- 
formers are required. Theoretically it will 
give four times the amplification and twice 
the output of a two-stage amplifier. 
THE CONNECTIONS 

Before describing the circuit in detail, we 
will first discuss the action of the standard 
push-pull amplifier, as shown in the diagram. 
(Fig. 1.) This circuit requires two push- 
pull transformers, which are similar to or- 
dinary audio frequency amplifying trans- 
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In This Circuit 
Only One Push- 
Pull Transformer 
is Employed. The 
Use of a Loud 
Speaking Phone in 
the Plate Circuit 
of Each Tube 
Eliminates One 
Transformer. 


Fig. 2 


been done with the audio frequency ampli- 
fiers. Perhaps one reason for this is that 
audio frequency regeneration is not consid- 
ered practical—especially when the frequency 
is rapidly changing, as in music or speech 
reception—because the circuit tends to oscil- 
late at its own natural period, setting up a 
loud howl. Yet in a cascade audio amplifier 
the last tube is usually worked to the limit 
of its output, while the first one does very 
little. This indicates that great improve- 
ments are possible. 

In the following circuits a special system 
of regeneration is employed which can be 
used with radio as well as audio frequency 
currents, and the arrangement is such that 
there is no possibility of howling or oscil- 
lating, regardless of the amount of energy 
regenerated or fed back. This system makes 
use of two tubes connected so as to give 
one stage of push-pull amplification, the out- 
put of which is fed back to the input of the 


formers except that they have taped wind- 
ings. The input, or primary coil of the first 
transformer T1 is connected to the receiving 
set. The secondary coil of this transformer 
has a center tap (which should be exactly at 
the center) which is connected to the fila- 
ments of the two tubes through a suitable 
“C” battery. The two outside ends of the 


fig. 4 


phase. The secondary coil is connected to 
the loud speaker, as shown. 

This circuit not only gives greater am- 
plification than the ordinary 1-step amplifier 
but it amplifies with much less distortion, 
Amplified music and speech are exception- 
ally clear with this method. It is claimed 
that this circuit produces nine times the 
output of the same two tubes connected in 
parallel with the same amount of distortion. 

The ordinary iron core audio amplifying 
transformer introduces much distortion, due 
to its great inefficiency on the notes below 
1,000 cycles. In a two- or three-stage am- 
plifier the lower notes are amplified very 
little, while the higher ones are enormously 
amplified; therefore the fewer amplifying 
transformers we have in a circuit the bet- 
ter will be the quality of the reproduced 
speech or music. To eliminate one of the 
push-pull transformers in Fig. 1, the circuit 
shown in Fig. 2 may be employed. We not 
only eliminate one transformer, but also 
much distortion. It will be noted that two 
loud speaking phones are used in this cir- 
cuit, one in the plate circuit of each tube. 
The two phones may be clamped to one 
horn as shown. It may be necessary to 
reverse the leads to one phone for best re- 
sults. A phone with a center tap on its 
winding could be used in place of the two 
phones. 

BALANCED TRANSFORMERS 

Referring to Fig. 1 again, if the two push- 
pull transformers were perfectly balanced 
and the voltages of the “C” and “B” bat- 
teries adjusted so as to operate the tubes 
on the straight portion of their charactef- 
istic curves, no current would flow through 
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the center connection marked X, and we 
could connect something in this lead, such as 
the secondary of an amplifying transformer 
without interfering in the least with the 
action of the push-pull amplifier. It is also 
evident that the alternating current com- 
ponent of the plate current will not flow 
through the center lead Y. In other words, 
the current flowing through Y is always 
constant, although the current flowing 
through each half of the primary winding 
of transformer T2 is fluctuating. There- 
fore, we can connect an instrument such 
as a loud speaker in the lead Y, without 
interfering with the action of the ampli- 
fer. In such a case no sounds would be 
heard in the loud speaker, provided the 
transformers are correctly balanced. This 
jis a good test for push-pull transformers. 

Now we have the circuit shown in Fig. 
3, with an amplifying transformer connected 
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The Balanced 
Feed-Back Cir- 
cuit is Here 
Shown. The 
Tubes Are 
First Operated 
Push-Pull 
Fashion and 
Then in Par- 
allel, Giv- 

ing Two 
Stages of Am- 
plification. 
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of transformer T3 to another receiving 
set tuned to WOR and hear WOR in loud 
speaker No. 2; WOR will not be heard in 
loud speaker No. 1. Therefore, we have 
two tubes connected in push-pull fashion 
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Another Bal- 
anced Feed- 
Back Circuit. 
This Circuit 
is Not as 
Stable as the 
One Depicted 
in Fig. 4, and 
a Separate 
Filament 
Rheostat for 
Each Tube is 
Recommended. 
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fig. 3 


in the X lead and a loud speaker in the 
Y lead. We can connect the input of the 
transformer Tl to a radio set tuned to 
WJZ and hear WJZ in loud speaker No. 
1, but not in loud speaker No. 2. We 
can, at the same time, connect the input 


ST Tecan 


that amplify one concert and at the same 
time they are connected in parallel and 
amplify another concert, each concert being 
heard independently in its own loud speaker. 

This duplex amplifying system is not 
practicable, and is given here merely to ex- 


plain the action of the following circuits. 
Theoretically it will work perfectly if the 
input currents are not too strong. If they 
are they will interfere with each other 
by operating the tubes beyond the straight 
portion of their characteristic curves. This 
circuit is very unstable and howling 
noises will be heard in both loud speakers 
unless the tubes and transformers are per- 
fectly balanced. 

It will be noted that when the two 
tubes are operated in parallel by using 
transformer T3 and loud speaker No. 2 the 
input current divides equally through both 
halves of the secondary winding of Tl. 
The inductance of one-half neutralizes that 
of the other half so the action is the same 
as if the winding were short circuited or 
not present. The same effect takes places 
in transformer T2. The plate current 
divides equally through both halves of the 
primary winding, one-half opposing the 
other, thus neutralizing the inductance and 
preventing any transfer of energy to the 
secondary coil and loud speaker No. 1. 

Instead of amplifying two concerts sep- 
arately with the same tubes and using two 
loud speakers, we can make the tubes am- 
plify one concert twice, thus giving two 


(Continued on page 1180) 


Summarizing the Autoplex 
By M. L. MURLEMAN, A.M.I.R.E. 


N closing this series of articles on the 

Autoplex it was thought advisable to give 

the readers of Rapio News a bit of in- 
formation as to the results that are being ob- 
tained with this circuit and to discuss a few 
of the less known points relating to the char- 
acteristics of super-regenerative receivers. 

Noises, decidedly foreign to a regular re- 
generative receiver, are quite noticeable in 
the process of tuning such sets. If properly 
handled, however, these noises—except the 
high pitched whistle or variation frequency 
—will disappear when a station is tuned in. 
The Autoplex is a simplified super-regener- 
ator. It has practically the same circuit 
Noises and requires the same careful adjust- 
ment as the more complicated sets operating 
on the same principle. Failure to eliminate 
circuit noises in either a one-tube super- 
regenerative receiver or Autoplex is usually 
due to the operator’s inexperience with this 
type of receptor. This and the failure of 
the Autoplex to reach longer broadcast 
wave-lengths are the two major complaints 
against it. 

These points shall be taken up in due 
course, but first we will interest ourselves 
with the following letters which were re- 
ceived by the author. The first is of par- 
ticular interest. 


Dear Sir: 


Your articles in the November and Dee 
cember issues of Ravto News have resulted 
m my writing this letter to you. 

At Eaton, Ohio, 600 miles from New York 
City, I was able to get former President 
Woodrow Wilson’s Armistice Day address, 


Saturday, November 10, on a loud speaker 
without amplification. Call letters of the 
station being WEAF. 

Apparatus used and other data are as fol- 
lows: 

2 variometers, large type. 

One 1,500-turn inductance. 


DO TG ne eT 


Radio Articles Appearing 
in February Science and 
(nvention. 


How President Coolidge Spoke to the Na- 
tion Via Radio. 

Single Tube Hook-Ups, By Armstrong 
Perry. 

Revised List of Broadcasting Call Letters. 

Radio Oracle—Questions and Answers. 

Hints on Loop Antenna Construction. 

Prize Winners in $200.00 Single Tube 
Radio Receiving Contest. 

Radio Trouble Shooting—Illustrated With 
Photos. 

Improving the Single Circuit Tuner. By 
Jack Kay. 


UV-201A tube, 45 volts on the filament, 90 
volts on the plate. No antenna. Ground to 
point A, same being 12 feet of lamp cord to 
@ gas pipe with 28 feet of pipe between at- 
tachment and ground. 

A loud speaker. 

The volume was sufficient to fill a room 
14 x 16 feet so that all present could hear 
and understand what was said. 

This performance speaks well for the DX 


ability of the Autoplex and tends to confirm 
the data collected by Andrews and yourself. 
(Signed) Dr. H. Riley Spitler, 
Eaton, Ohio. 

This letter is of particular interest since 
former President Wilson’s voice did not 
carry well as shown by reception in the vi- 
cinity of New York City. As Dr. Spitler 
mentioned, this certainly tends to confirm 
Mr. Andrews’ experiments with super-regen- 
erators in whici: he found that the amplifi- 
cation factor in a super-regenerative circuit 
increased as the incoming signal energy de- 
creased and vice-versa. Relative to this, Mr. 
Clyde J. Fitch of the “Radio News Labora- 
tories” suggests that in order to receive local 
stations on the Autoplex with appreciable 
volume, it is necessary to detune the cir- 
cuit so that the signal energy decreases. This 
allows the amplification factor of the circuit 
to increase. When detuning a local station, 
it is no doubt true that every station on a 
but slightly dissimilar wave is detuned as 
well. If true, this would account for the 
interference experienced while local stations 
are in operation. From this we might 
gather that an Autoplex receiver or, in fact, 
any form of super-regenerative set will be 
more efficient when operated in localities 
some distance from broadcasting stations. 
From the two following letters, we can pre- 
sume this to be true. 


Dear Sir: 
You will no doubt be interested in learning 
of my experience with the Autoplex circutt. 
On October 31, I happened to be visiting 
(Continued on page 1181) 
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A Quick Shift Oscillation Transformer 
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By P. N. MAYNARD 


rie The description of an oscillation transformer that, having been calibrated, can be rapidly adjusted to 


any number of wave-lengths. 


yh 
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Photo of the Completed Oscillation Transformer Showing the Tapped Movable Plate and Grid Coils. 


HE new regulations giving the 
“HAM” a band of wave-lengths from 
150 to 220 meters, open up a new 
field to amateur communication. No 


doubt these new regulations are going 
to be the direct cause of breaking up some 
of our own QRM, to say nothing of the 
increased amount of traffic we are going to 
be able to clear. This improved state of 
affairs is going to be brought about by 
means of a quick and accurate wave chang- 
ing outfit. QSY is destined to become one 
of our most common Q signals and it is 
hoped it will run a close second to CQ as a 
favorite conventional signal. 

To QSY in spark work would not be so 
much, but for the modern C.W. hound who 
is busting up the ether on all the neighbor- 
ing planets, it involves a little more compli- 
cation, but at that it “ain’t no worse,” for 
the following effort will describe a “Hoot- 
nanny O. T.” that is and will, cut the buck 
and then some. This Hootnanny O. T. will 
play a tune all up and down the line, as far 
as wave-lengths are concerned. The en- 
closed photo shows the Hootnanny O. T. as 
is. This has a rapid fire change of wave- 
lengths and can be made, on five seconds’ 
notice, to percolate on 185, 200, 300, 360, 
or 600 meters. Any one of the changes can 
be made on short notice and the pretty part 
of the story is that the changes can all be 
made while the transmitter is HOT; in other 
words, all adjustments of plate, grid and 
antenna coils, to say nothing of coupling, 
can be made with the transmitter in op- 
eration. 

This O. T. has been doing business at 
6CCH (KUS on 360) for better than a year 
and was recently duplicated at 6CMR. It 
sure eats up this QSY stuff in a hurry. 
Here at KUS I can make the change from 
360 meters down to 200 meters in just five 
seconds by the clock. This change covers 
a wider band of wave-lengths than the new 
regulations have allotted to the “Hams.” 

The O. T. is used in conjunction with 
the Meissner circuit, both at 6CCH and 
6CMR. This is the same circuit that friend 
6JD used on the old space annihilator of 
his, when he burst the ear drums of the 
Ausies, during the recent Australian tests. 
As to the transfer of energy in this Hoot- 
nanny O. T., I guess it transfers a little 
of that ether bust-in stuff, too, for 6CMR 
got through to Australia and was among 
those present, heard in New Zealand. For 


further evidence, turn to Mix’s report in 
September QST, reporting 6CMR off the 
Greenland coast, in August. (Two 50-watt 
bottles at 6CMR). However, I cannot say 
how the Hootnanny O. T. would work out 
on any other circuit than a Meissner, as I 
have not tried it, but I'll venture a guess 
that the modern C.W. hound, found in the 
A. R. R. L., is the guy who can make his 
Hootnanny O. T. percolate on about any old 
circuit. 

To get the wave changing down to a system 
where speed and accuracy are obtained, re- 


quires some little experimenting. The set 
should be tuned with an accurate wave- 
meter and the radiation brought up to 


maximum on the desired wave and then the 
settings of every movable part of the trans- 
mitter recorded, and this record kept handy 
for reference. It has been found that once 
a setting is worked out and recorded, it 
can be depended on to be the same and do 
the same today, tomorrow and next week, 
provided the same exact settings are used as 
per the record of the previous settings. 
PLATE AND GRID COILS 

The tubes for the plate and grid coils 
could not be purchased at the time of con- 
struction, so they were made by pasting 
several layers of thin cardboard together, 
around a form 8!4” in diameter. The form 
used in this case happened to be a roll of 
wrapping paper. The diameter of the tubes 
determined the distance from the windings 
of the plate and grid coils, to the winding 
of the antenna coil, which determined the 
coupling as well as the decrement of the 
emitted wave to a great extent. This di- 
ameter gives about an inch clearance be- 
tween windings and the emitted wave is 
extremely sharp. Enough layers of card- 
board were pasted on one another, until a 
tube 34” had been formed, and in this case 
the tube was about 20” long. This was then 
set aside and allowed to become thoroughly 
dry before attempting to remove the tube 
from the roll of wrapping paper. This roll 
was pretty well mussed up before getting 
the tube off, but finally the tube was re- 
moved and then cut in half and smoothed 
down to a thickness of a quarter of an 
inch, on a sander. It would be very much 
easier and would simplify matters to a great 
extent to purchase bakelite tubes of the 
desired dimensions, as well as making a bet- 
ter job both mechanically and electrically, 
to say nothing of the trouble and grief en- 


countered in constructing them. The tubes 
were given a thorough boiling in paraffin af- 
ter being sanded down to the 4” thickness, 
ANTENNA COIL 

The antenna coil consists of a UL-10% 
R. C. oscillation transformer, with the base 
and other supports removed. Only the 
copper spiral is used. The coil is supported 
and its shape held by three bakelite strips, 
14” thick, 76” wide and 24” long. These 
strips also act as supports and slide rods 
for the plate and grid coils, which are slid 
back and forth, to vary the coupling. Slots 
were cut in these bakelite strips with a 
hack saw, using a blade the same thickness 
as that of the copper spiral; the set in the 
blade will allow ample space for a snug 
fit of the copper spiral in the bakelite strip, 
The wooden support that came on the original 
k. C. oscillation transformer was clamped 
in a vise along with the bakelite strip and 
made a perfect template, and maintained the 
original spacing of the turns of the copper 
spiral. The bakelite strips were then slipped 
over the copper spiral giving the coil its 
original uniform shape and making it rigid, 
The end supports are sawed out on a band 
or with a coping saw, from one-inch well- 
seasoned oak. One-quarter-inch slots were 
then morticed in each end support, to allow 
a snug fit for the bakelite strips. This 
arrangement completes the antenna coil, giv- 
ing a coil of ample carrying capacity, as 
well as enough turns to cover a wide band 
of wave-lengths and with the strips snuggly 
fitted to the end supports, which are fast- 
ened to the base of one-inch oak, gives a 
very rigid layout. 

THE COIL .GUIDES 

The guides were made from 1” fibre 
and sawed to the desired shape with a coping 
saw (see Diagram) leaving an ample shoul- 
der to secure them to the inside of the tubes 
with a 6-32 brass machine screw, placing a 
brass washer under the head of the ma 

(Continued on page 1166) 
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The Use of Headphones and Loud Speakers 


Very few people give any attention to headphones or loud speakers when really they require as 
much consideration as any other portion of a radio receiver. Read what Mr. Frank has to say about 
them, 


N the last article of this series the 

subject of audio frequency amplifica- 

tion was taken up in detail and the 

various methods by which the signal 

could be increased in volume and intens- 
ity were outlined. This signal which 
comes from the amplifier is either passed 
through headsets or loud speakers and is 
thus heard. It, therefore, concerns us to 
understand how these appliances should 
be used for best results. 

In the first place, a brief statement 
should be made as to the construction of 
these units and their mode of operation. 
The headset, as is well known from the 
novice’s experience, consists of two mag- 
netic units, each being complete in itself, 
one unit for each ear. Each unit consists 
of a permanent magnet which has two 
poles on which are wound coils of wire. 
These coils are connected in series and 
the audio frequency current coming from 
the audio frequency amplifier flows 
through these windings. Spaced a few 
thousandths of an inch above the pole 
pieces of the magnets is an iron dia- 
phragm and the complete unit is housed 
in some non-magnetic case, such as hard 
rubber or aluminum. The audio fre- 
quency currents flowing through the 
windings increase and decrease the 
strength of the permanent magnetism, 
depending upon the direction in which 
the currents flow through the windings. 
This variation in intensity of magnetism 
results in a variation in the force with 
which the diaphragm is attracted or re- 
pelled. Hence the diaphragm moves back 
and forth and gives out sounds in ac- 
cordance with the variations in the audio 
frequency currents. The loud speaker 
consists generally of a single headset 
such as described above, which is placed 
at the narrow end of a horn, the effect 
of the horn being to increase the volume 
of sound. However, the output of the 
ordinary headset is generally too small 
to enable it to give a very loud sound 
even though it is at the end of a horn, 
and therefore special loud speaking 
phones are made which are able to handle 
considerable energy. 


At 3 is Shown Normal Position of a Receiver Dia- 
pry 1, The Extent of Pull it is Usually Put 
9 and 2, the Point Where Distortion Will Take 
Place Due to its Striking the Pole Pieces, 


By LOUIS FRANK 
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The Above Sketches Illustrate the Importance of Having Current Run Through Headphones or Loud 

Speakers in the Right Direction; (1) Shows the Normal Field of a Phone Magnet, (2) The Increased 

Field with the Application of a Current Flowing in the Right Direction and (3) The Weakened Field 
Due to a Current Flowing in the Wrong Direction. 


THE HEADSET 


This part of the radio set is generally 
given the least attention, the attitude be- 
ing that all that is necessary to be done 
is to insert it in a circuit and listen. If 
the set is good, then the phones must 
necessarily give good results. However, 
a pair of telephones may be used cor- 
rectly and incorrectly just like any other 
piece of equipment. Unless the headset 
is used properly it will be found that it 
begins to lose its original sensitivity and 
the signals become weaker and weaker. 
Weakening of signals may be due, of 
course, to run down batteries, but we will 


assume that these are in good shape. 
2¢ stage of amplifier, C1 mid 
; 
50 
henry 
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By Using a Large Iron Core Choke Coil and a 
Fixed Condenser the Possibility of Loud-Speaker 
Magnets Becoming Saturated is Done Away With. 


Weak signals due to lowering of the sensi- 
tivity of phones are the result of 
demagnetizing the phones, and demag- 
netization is generally due to two causes: 
(1) rough handling of the phones, and 
(2) improperly connecting phones in 
plate circuits of tubes. 

It is a well known fact that when a 
permanent magnet is hit hard blows with 
a hammer it loses its magnetism, in spite 
of the fact that it is called a permanent 
magnet. This is explained theoretic- 


ally by the fact that in a permanent mag- 
net the molecules are assumed to be 
lined up uniformly in a certain position. 
When the permanent magnet is hit hard, 
the molecules are shaken up and their 


positions are changed, resulting in loss of 
magnetism. 

Now it is not necessary for a permanent 
magnet to be hit with a hammer for it 
to lose its magnetism. In such an event 
it loses its magnetism instantly. By cone 
tinuous jarring and rough usage the mag- 
net slowly loses some of its magnetism 
until finally its sensitivity is reduced so 
low as to be useless. This is exactly what 
happens to radio headsets. They are 
handled roughly by most novices, as can 
be seen by watching some of them, as they 
drop phones on the floor. 

Every time this happens the phone mag- 
nets lose a little bit of their magnet- 
ism until finally they are so insensitive 
that the signals are observed to be weaker 
and weaker. In this state the phones 
are not of much use, and the best thing to 
do is to have them re-magnetized by the 
manufacturers or some reliable concern. 
3ut the novice should learn that the 
phones are a delicate mechanism which 
easily gets out of gear. He will not throw 
his watch on the floor, and some headsets 
cost more than some watches. 


The second cause for demagnetization 
of headsets is due to improperly connect- 
ing the phones in the plate circuit of 
vacuum tubes. When phones are con- 
nected in the plate circuit of tubes a 
direct current flows through the magnet 
windings. If this plate current flows in 
one direction it will aid the magnetism 
of the permanent magnets, and thereby 
strengthen the magnets. If it flows in 
the opposite direction it will oppose the 
permanent magnetism of the magnets and 
thereby decrease the permanent magnet- 
ism. If the phones are connected in the 
latter way constantly it is easy to see 
that the opposing magnetic effect of the 
direct current through the windings will 
ultimately reduce the permanent magnet- 
ism to a point where the magnets are 
demagnetized and signals will be con- 
siderably weakened. In other words, care 
must be taken to see that the phones are 
connected so that the direct current 
through them increases the magnetism of 


(Continued on page 1110) 
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By L. R. FELDER 
Part V. 
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Heising Modulation System Employs a Separate Tube as a Modulator, 
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Which Varies the Plate Current of the Oscillator Tube. 


HE radio telephone system, which 
will now occupy our attention, is 
the most popular and widely used 
system today for the reason that it 
is the most efficient, and is used in 
all broadcast stations of any merit. It 
is known as the Heising Modulation sys- 
tem. It is also known as the “constant 
current” modulation system for the reason 
that the current supplied by the plate 
circuit generator is always constant. 
HEISING MODULATOR 


This system requires a separate tube for 
the modulator. The audio frequency volt- 
ages are built up and amplified by the 
modulator tube and are then impressed on 
the radio frequency oscillations generated 
by the oscillating tube. The method by 
which this is accomplished and modulation 
secured is shown in detail in the following. 
In Fig. 1 we have represented in detail a 
complete radio telephone circuit employing 
the Heising modulator. The circuit has 
been separated into the R. F. oscillator cir- 
cuit and the modulator circuit. The radio 
frequency oscillator may be any one of the 
recognized circuits for generating C.W. os- 
cillations, as explained in the previous ar- 
ticles of this series. Ot represents the 
oscillator tube which acts as the generator 
of high frequency oscillations. The plate 
voltage to the oscillator is supplied by the 
generator G. The performance of the high 
frequency oscillator has been explained in 
other articles of this series and will, there- 
fore, not be considered any further here. 

Mt represents the modulator tube, which 
must be of the same power as the oscil- 
lator tube. It is desirable that both modu- 
lator and oscillator tubes have the same 
characteristics. The plate voltage to the 
modulator is supplied by the same generator, 
G, which supplies plate voltage to the os- 
cillator tube. M is the microphone or tele- 
phone transmitter into which the operator 
talks. The primary of the telephone 
transformer, T, is connected in series with 
a battery and the microphone. As a result, 
when the microphone is not spoken into, a 
steady direct current flows, the value of 
which is limited by the voltage of the bat- 
tery and the resistance of the microphone 
and transformer. This steady current 
through the transformer primary has no 
effect on the transformer secondary, hence 


it has no effect on the grid circuit of the 
modulator. Therefore the plate current 
in the modulator tube remains constant. 
When the microphone is spoken into, the 
motion of the diaphragm alters the pres- 
sure on the carbon granules and therefore 
the microphone resistance varies with the 
speech. As a result, instead of a constant 
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The High Inductance L, Prevents Any Change 

of Current Through It, Therefore the Total Cur- 

rent is Always Equal to i, + ig irrespective of 
Plate Current Changes in the Tubes. 


direct current flowing through the trans- 
former primary there is a pulsating current. 
This pulsating current induces an alter- 
nating current in the secondary of the 
telephone transformer, T, which is now 
applied to the grid of the modulator tube. 
As a result of the varying speech voltage, 
which is now applied to the modulator 
grid, the resistance of the modulator tube 
also varies. The result of a variation in 
the resistance of the modulator tube is, 
normally, to produce a variation in the 
plate current. However, this does not 
occur to the full extent because of the 
presence of the audio frequency choke 
coil Li. 

This choke coil is in series with the 
plate circuits of both tubes and its react- 
ance is very great. It is so high that it pre- 
vents any variation of the current flowing 
through it. As a result the speech varia- 
tions on the grid of the modulator tube 
do not produce a plate current charge, as 
might be expected theoretically. However. 
since the plate resistance of the modulator 
tube does change when the grid voltage on 
the modulator tube changes, and since the 
voltage of the D. C. generator is constant, 


_J decrease the internal 


In this article Mr. Felder takes up the subject of modulation in connection with radiophone trans- 
mitters of medium and high power and points out the usual reasons for distortion and how they 


— = = | there must be some variation im the plate cur. 


rent. 
| _How is this secured? Fig. 2 shows, 
| The total plate current supplied to both 

modulator and oscillator tubes by the plate 

gencrator G is represented by io This 
current remains sensibly constant no matter 
I what the changes in both tubes, for the 
j effect of the high inductance Ly; is to pre. 
j vent any change of current through it, 

This current divides into two parts, i; 

to the modulator tube and i: to the oscile 
| lator tube. The total is always equal to 
yi + i, no matter what value i, and j 

take. Now, suppose the effect of a certain 
I sound on the microphone is to make the 
I alternating speech voltage applied to the 
! modulator grid positive, and, therefore, to 
resistance of the 
modulator tube. It follows that the current 
on the modulator plate must increase. But 
since 1 = i: - iz is always constant, the 
only _way that i:1, the modulator current, 
can increase is by iz, the oscillator plate 
current, decreasing. This is what actually 
occurs. The modulator tube robs the os 
cillator tube of some of its plate current 
when the resistance of the modulator is de- 
creased. And, vice versa, it furnishes the 
oscillator tube plate circuit with extra cur- 
rent when its resistance increases. In other 
words, variations in the plate current of 
the modulator tube, resulting from speech 
voltage variations on the grid, take place 
only by producing an opposite variation in 
the oscillator plate current. 

CHOKE COIL EFFECT 

Speech variations of voltage on the grid 
of the modulator tube, therefore, do result 
in plate current variations in the modula- 
tor. 

It was stated above that the effect of the 
choke coil, Li, was to prevent any varia- 
tion of the current through it. Actually, 
for this to happen, the reactance of the 
coil would have to be infinite. Since it is 
not infinite (but is very large) a very small 
variation in current does take place. This 
variation is due to the modulator tube and 
is an audio frequency variation which con- 
forms to the sound striking the microphone. 
Since the current does vary through the 
choke coil, there will be produced across tt 
a voltage drop. This drop is of audio fre- 
quency similar to the speech voltage ap 
plied to the grid of the modulator tube. 
However, it is very much greater, for it 
is amplified by the modulator tube in the 
same way that an audio frequency signal 8 
amplified in an audio frequency amplifier. 
The ultimate result of all these reactions 

(Continued on page 1175) 
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Correspondence from Readers 


VERY GOOD 


Editor, Ravio News: ; 

Last week I made a set according to in- 
structions given in the October issue of 
Rapio News under the heading “An All- 
Purpose Receiver.” Having all necessary 
parts except the fixed coupler, | purchased 
a4 in. composition tube 3 in. long and wound 
eight turns of No. 22 D.C.C. wire on same 
for the primary; % in. from the primary 
winding | wound 46 turns No. 22 wire for 
the secondary. Using the following parts, I 
have had exceptional success: 1 home-made 
fixed couplea (described above), 1 23-plate 
yernier condenser, 1 variometer, 1 variable 
grid leak, 1 WD-11 tube and socket, 1 pr. 
2.000-ohm phones, 1 light socket aerial. 

In the past three nights I have picked up 
the following stations: SAJI calling 5UW, 
9XN calling WNP; WOC, WOAW, 
WOAI WDAP, KHJ, KLZ, WVF, WJAZ, 
WDAO, WBAP, WFAA, WHAF, WEAY, 
WSB, WMAQ, WDAF, WAAD, WHAS, 
WMC, WOI, WOQ, WMAP. 

I think the above is exceptional for a one- 
tube set using a light socket aerial. 

Tuos. R. Scort, 
Box 458, 


Brownwood, Texas. 


RE MR. LAKE’S LETTER 


Editor, Ravio News: 

I have read Mr. Lake’s letter on single- 
circuit tuners and there are a few points 
upon which I cannot agree. 

He has brought up Mr. Marshall's case 
which he uses to defend the single-circuit 
tuner. Mr. Marshall used a Beverage aerial 
(as stated in the Editor’s note) which tends 
to change the situation quite a bit. The 
Beverage wire aerial is now regarded as 
about the most efficient antenna one could 
have, being exceedingly directional and of- 
fering greater signal strength than any other 
known type. Keeping this in mind, the 
other thing to be considered in Mr. Mar- 
shall’s case is the fact that he had no loca! 
ORM or interference to impair his reception. 
With these two vital assets it is not unusual 
to obtain excellent results. 

As for finding out the owners of single 
circuit tuners and educating them—this 
would be extremely difficult. From where I 
live I can hear a receiver, which is actually 
two miles from me, squeal. Sometimes a 
receiver can be heard for three miles or 
more; I know of a particular case where 
this happened. Now, if Mr. Lake wishes to 
search the city within a three-mile radius of 
his house he is free to do so, and if the 
offenders were found it would take quite a 
little talk to convince them and then they 
would usually fail to better their tuning. We 
all know that the single-circuit tuner is a 
good transmitter, for its circuit is very sim- 
ilar to the Hartley transmitter circuit. 

The single circuit tuner will, then, work 
very well under good conditions and when 
there is no local ORM, but it will also trans- 
mit Just as well, 

Freneric L. Starrorn (1BAG), 
Hartford, Conn. 


EVER TRY THIS? 
Editor, Ravio News: 

The following experience may not be new 
or of interest to the “hams,” but it may 
Prove so to the newer BCL’s, one of which 
I am at present. 

My neighbor’s set failed to function on a 
certain wave-length, i.e., 2,650 meters, and 
m order that he might listen in, I ran a 
twisted pair of wires from my set to his, a 
distance of approximately 100 ft. He at- 
tached his phones to the wires and I at- 


tached the ‘wires to the output of my set 
with my phones in series. 

All reception, NAA as well as broadcast- 
ing, was heard clearly and well by him. 

While listening, I heard him cough. I 
then spoke to him through one of my head 
receivers and told him to reply in like man- 
ner. Spoken communication was thus estab- 
lished and has been maintained. 

We call by the use of buzzers and tele- 
graph keys that are thrown into and out of 
the circuit by D.P.D.T. switches at each 
end. Energy is supplied by bell-ringing 
transformers attached to the 110-volt lines. 

J. M. Grecory, 
Morristown, N. Y. 


CAN YOU HELP? 
Editor, Ravtio News: 

In reply to Mr. D. H. Kamp’s letter, pub- 
lished in the November issue of Rapto 
News, I think he has said a few things of 
worth while interest to the BCL’s who want 
to become amateurs. 

I am myself a phone hound, as he ex- 
presses it. I have learned the code fairly 


$200 In Prizes! 


NE of the most interesting prize con- 
O tests that you have ever heard of is 

in full swing now. Big prizes will be 
paid for making miniature radio instru- 
ments, such as rheostats, loose couplers, 
variocouplers, tuning coils, variometers, 
telephone head sets, variable condenser, 
etc. The only condition is that these in- 
struments must not be larger than three- 
quarters of an inch and the models must 
work. The prize contest includes not only 
radio instruments, but all electrical in- 
struments as well. For full particulars see 
page 1196 of this issue. 


Some of the interesting articles appear- 
= ing in the February issue of ‘PRACTICAL 
# ELECTRICS”: 

E The Radiotron; A Vacuuum Tube. By B. 
S. Havens of General Electric Company. 

Simple Oscillograph, By Carter Fiske. 

Electric Animals. 

Tidal Electric Power, By Albert Staehle. 

Voltage Finder. 

Electrical Destruction of Atoms, By Pro- 
fessor Rogers D. Rusk. 

Electric Camera Shutter, By A. Kiedis, Jr. 

Carbon Contact Rheostat. 

Goertz-Beck Arc Lamp. 

Analogies and Others, By T. O’Conor 
Sloane, Ph.D. 
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well, on the advice of my friend 8CAE, but 
when I tune in an amateur or “ham” I find 
that I can catch only about one out of fifty 
of the letters. I, for one, feel the same as 
Mr. Kamp does. Although I suppose the 
amateurs had the same trouble, I feel that 
they could co-operate with us by sending 
slowly once a week or so. I am sure that 
those BCL’s who wish to become amateurs 
would appreciate it very much. I would 
gladly write to any amateur who could hear, 
and tell him how much I appreciated his 
co-operation with us. Then we, too, could 
install transmitters and talk to or work 
them. 
Leo J. Super, 
Box 332, 
Deshler, Ohio. 


LEARN TO TUNE YOUR SET 
Editor, Ravio News: 

I have not been a reader of RApio News 
very long, but I notice that the amateurs and 
BCL’s are trying to be on the “outs.” The 
writer, a few years ago, spent three years as 
a Naval radio operator, but since that time 
has not devoted any time to radio in any 
shape or form. I purchased a good stand- 
ard receiver a month ago and have joined 
the BCL’s; also, I am glad to say, I spend 
from two to three hours with the amateur 
and commercial stations every night and per- 


sonally I have never been bothered by an 
amateur or commercial station while listen- 
ing to the broadcast stations. Some may 
wonder why, but it is easy to tune them out. 
That is the trouble with the average BCL, 
he does not know how to properly tune his 
set, home-made or some standard make. I 
have found that the BCL often encounters 
a lot of interference from his brother BCL, 
who has not tuned in properly or has a sin- 
gle circuit set which is the worst otiender of 
all; and Mr. BCL will sit and rave about 
some amateur spoiling the program he is 
trying to hear. Let's all begin right now, 
and learn to tune our sets. Then learn the 
International Morse code, and you will be 
surprised how much enjoyment you will get 
out of the little dots and dashes that go fly- 
ing through space waiting to be harnessed 
and put down in your log. The writer 
would like to become an amateur himself, 
but has not the time. However, I am for 
the amateur, broadcaster and BCL, for they 
all join the world in one small space and 
make us all brothers for a better under- 
standing and a better world to live in. 
Brother BCL’s, let’s sit down tonight and 
learn our receiver and how to handle it and 
all our troubles will be over. 
Ex-Operator, WTW., 
Larned, Kan. 


YOUR CHANCE TO LEARN THE 
CODE 


Editor, Rapio News: 

Mr. Kamp’s letter in your November issue 
has interested the officers of the Common- 
wealth Radio Association, of Boston, Mass., 
sufficiently to cause them to arrange a night- 
ly transmission of code practice for the radio 
enthusiasts in their locality. 

Although numerous broadcast stations 
have given cade practice, the Commonwealth 
Radio Association believes that those who 
are interested in learning to receive code 
will likewise desire to learn just how the 
amateurs talk to each other, the abbrevia- 
tions used, the methods of calling, an- 
swering, etc. Considering this, the associa- 
tion’s code practice transmission will be car- 
ried on between two stations on amateur 
wave-lengths just as ordinary “ham” com- 
munication is carried on, with the exception 
that it will be at slow speed. We believe 
this process of actual communication will be 
more interesting, entertaining and beneficial 
than would be a mere broadcast of code 
practice. 

The station which will probably cover the 
greatest area will be 1VV, of South Bos- 
ton. 1VV has done no little DX with his 
transmitter, and it is just possible that the 
code practice will benefit enthusiasts at more 
distant points than we anticipate. 

The Commonwealth Radio Association is 
formed for and by both amateurs and broad- 
cast listeners. It has already done much to 
benefit these enthusiasts in this locality, and 
appreciates letters like Mr. Kamp’s which 
show what and how services may be ren- 
dered which will help the “fans” to really 
enjoy the “game.” 

VERNAL FE. FULLER, 
Chairman, Publicity Committee. 
Boston, Mass. 


PASADENA “HAMS” TAKE NOTE 


Editor, Rapio NEws: 

Have just pulled the plug out of my re- 
ceiving set in disgust, said action now being 
stock equipment, practically every evening, 
and while the mood is upon me, would cer- 
tainly like to unwind a few on the subject. 


(Continued on page 1100) 
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ADIO manufacturers are invited to send to RADIO NEWS LABORATORIES, 


samples 


of their products for test. It 


does not matter whether or not they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES being an inde. 


pendent organization, with the improvement of radio apparatus as its aim. 


If, after being tested, the instruments submit. 


ted prove to be built according to modern radio engineering practice, they will each be awarded a certificate of merit, and a “write. 


up” such as those given below will appear in this department of RADIO NEWS. 
tests, they are returned to the manufacturers with suggestions for improving them. No 


If the apparatus does not pass the Laboratorie; 
“write-ups” 


sent by manufacturers are 


published on these pages, and only apparatus which has been tested by the Laboratories and found to be of good mechanical and 


electrical construction is described. 


Inasmuch as the service of the RADIO NEWS LABORATORIES is free to all manufac. 


turers whether they are advertisers or not, it is necessary that all goods to be tested must be forwarded prepaid, otherwise they 
cannot be a? by the Laboratories. 
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UNIVERNIER 

This is a vernier control dial that 
may be mounted on the shaft of any 
instruments such as condensers, va- 
riometers, etc. It has a geared 
type knob having a ratio of 12 to 1. 
Pushing the knob in gives direct 
rotation, which is an advantage, as 
rough adjustment is usually only re- 
quired at the start of tuning. It is 
equipped with a silver-plated dial 
having very fine and plainly marked 
graduations which aid in setting the 
pointer when using the vernier ad 
justment. The dial is 4% inches in 
diameter. The knob fits a 1%-inch 
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shaft. It is manufactured by the 
Walbert Manufacturing Co., Chi- 
cago, IIl. 
Arrived in excellent packing 
AWARDED THE RADIO 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 307. 


SCIENTIFIC PHONES 
These phones are of the standard 
bi-polar construction and are very 
efficient electrically. The audibility 
is maximum at frequencies ranging 
from 600 to 3,000 cycles and is fair 


beyond these limits. The impedance 
of the headsets at 1,000 cycles is 
22,400 ohms. They are manufac- 
tured by the Scientific Electrical 
Works, 98 Brookline Ave., Boston, 
Mass. 

Arrived in excellent packing. 

AWARDED THE RADIO 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 308. 


HAMMARLUND VARIABLE 
CONDENSERS 

These condensers are of excellent 
mechanical and electrical construc- 
tion throughout. The plates are of 
brass, securely soldered to the sup- 
ports and in perfect alignment. A 
micrometer adjustment is obtained 
by means of the lever arm and cam 
arrangement that turns the shaft by 
a friction hold that can be adjusted 
with a screw The movable ele- 
ment is mounted between cone bear- 


ings, which may be adjusted very 
accurately. Only a small amount of 
insulating material placed so as to be 
fairly away from the electrostatic 
field is used in the construction of 
the condensers. They are made in 
11, 17, 23, and 43 plate sizes, hav- 
ing maximum capacities of 259, 385, 
525 and 994 M.M.F., respectively. 
with minimum capacities of 14, 20, 
22 and 28 M.M.F. The dielectric 
absorption losses, which are very 
low, are equiv alent to series resist 
ances ranging from 30 to §9 ohms 
at 1,000 cycles, in the four samples 
submitted. They are manufactured 
by the Hammarlund Mfg. Co., 144 
W. Eighteenth St., New York City. 

Arrived in excellent packing. 

AWARDED THE RADIO 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 301. 


TRUE TONE LOUD SPEAKER 

The Little Senior Truetone loud 
speaker shown in the illustration 
contains a Baldwin- -made phone unit 
of special design in the wooden tone 
chamber in the base. The horn is 
of crystalline composition and very 
attractive; it is 24 inches high with 
a 10-inch bell, and has excellent 


acoustic properties. Manufactured 
by the Sadler Manufacturing Co., 
86 Fourth St., San Francisco, Cal. 
Arrived in excellent packing. 
AWARDED THE RADIO 
LABORATORIES CER. 
TIFICATE OF MERIT NO. 309. 


FIL-KO-STAT 


This filament rheostat is designed 
to control the filament current of 


practically all types of receiving 
tubes now on the market. It i 
noted for its exceptionally infin 
itesimal and uniform control of the 
current. For instance, the critical 
adjustment of a one-ampere tube is 
spread out over a range of four 
turns of the knob, thus enabling 2 
micrometer adjustment to be ob- 
tained. Several samples were sub 
mitted for test by the Radio Stores 
Corp., 218 West Thirty-fourth St., 
New York City, and the resistance 
of each was practically the same, 
having an average maximum resist- 
ance of 31 ohms. The resistance 


element is of a finely divided pow- 
der enclosed in a Bakelite tube, as 
shown in the illustration. The in 
strument is equipped with rugged 
Fahnstock clips. 

Arrived in excellent packing. 

AWARDED THE RADIO 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 302. 


CIC LOUD SPEAKING PHONES 

The Connecticut CIC phone is of 
the Bi-polar type and is similar in 
construction to the ordinary phone 


except that it employs a non-metal- 
lic diaphragm having a_ circular 
piece of soft iron attached to its 
center. The air gap is adjusted by 
turning the phone cap, after which 
the gap selected may be kept by 
locking the phone cap with a set 
screw. ‘The resistance of this phone 
is approximately 1,388 ohms and 
the impedance at 1,000 cycles, 33,- 
000 ohms. It is furnished with a 
10-foot cord. Manufactured by the 
Connecticut Instrument Co., Inc., 
Stamford, Conn. 

Arrived in excellent packing. 

AWARDED THE RADIO 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 303. 


NEUFELDT 7 HEAD- 


The Goldschmidt Corporation, 15 
William St., New York City, sub- 
mitted for test the 3,000 ohm Neu- 
feldt & Kuhnke headset shown in 
the illustration. This headset is of 
excellent. mechanical and electrical 
construction. It is of the bi-polar 
type with nickel-plated shells and 
large ear pieces, and has a leather 
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‘Apparatus Awarded Certificates 


covered head band, The headset 
has an impedance at 1,000 cycles of 
approximately 17,500 ohms. The 
audibility is maximum from 300 to 


6,000 cycles and the reproduction ig 
very Clear and faithful. 
Arrived in excellent packing. 
AWARDED THE RADIO 
NEWS LABORATORIES CER. 
TIFICATE OF MERIT NO. 304, 


DUO SPIRAL LOOP ANTENNA 
This loop antenna is very light in 
weight and of pleasing appearance. 
it has 12 turns of green silk cov- 
ered copper wire wound six turns on 
each side of the wooden supports. 
The leads are connected to a metal 
tube and a metal rod, which make 
contact with the contacts on the 
base, one of which rubs against the 
metal tube under pressure of a 
spring as the loop is rotated. When 
shunted by a .0005 mfd. variable 
condenser, a wave-length range of 
260 to 575 meters is covered. This 
loop is manufactured by the Radio 
Units, Inc., Maywood, III. 
Arrived in fair packing. 


THE RADIO 
LABORATORIES CER- 
OF MERIT NO. 28. 


AWARDED 


NEWS 
TIFICATE 


ACOUSTIC WOOD HORN 

The loud talker shown in the il- 
lustration is of novel design and 
pleasing appearance. It employs 
the Baldwin phone unit whieh? 8 
mounted in the base of the w 
horn, or sound reflector. The roo 
is artistic in design, highly fi 
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jshed, and has good acoustic prop- MIDGET VARIOCOUPLER Arrived in excellent packing. 
erties. Excellent results were ob This variocoupler, although s AWARDED THE RADIO 
tained with this horn, Manufac- in size, is ha efficlent pat) ou NEWS LABORATORIES CER. 
j tured by Edward A. Lefebre, 277 mechanic al construction. It is of TIFICATE OF MERIT NO. 295. 
Sixth Ave., Astoria, Long Island, the same shape and size as_ this SS 
N. Y. P compar.y’s midget variometer and C.R.L. VARIABLE GRID LEAK 
the two units can be used together The C.R .. variable grid leaks 
to form a very compact receiving are noted for their uniform and 
| Set, The shatt is 3716 inch an diam: stable control, and the average range 
eter. Connections to the rotor coil 
are brought out by means of flex- \\ 
j ible leads, thus avoiding noisy rub- i 
i i 
It 
. 
t. ; 
; en 
st lent packin 
3 AWARDED THE RADIO B-METAL ADJUSTABLE ; 
“ “EWS LABORATORIE CER. DETECTOR from a number of samples submitted 
a rn ne . as } o 25 “9 Ss, a a 
4 TIFICATE OF MERIT NO. 305. The B-Metal Refining Co. also Was, 4 to 35 megoums, athough a 
manufactures the adjustable type D as pia A eed Pe eee sees 
c- TINY TURN VERNIER crystal detector. This detector, Ni ee ee ee 
ATTACHMENT shown in the illustration, is noted wearseepit ‘Bice! usEse eo 
y q A very small and effective — for its exceptionally small size, ease peg oP age selva ao pew mg rom 
h is simple to ac st of adjus . an old it : : we e od 
uh es “This pe Poms rrrggl it Piggectedigy mor Rig pressing a spring against it, thus 
eave al may be mounted on the bing oso if — 5 toa is the: sensitivity. of course, depending — a — contact. The Bid 

» SOS pa “ee wal dias -~ush- manufactured by the Kilbourne & ‘i. eta af sistance elemen Is impregnater 

panel near any control dial. Push Clark Mfg. Co., Seattle, org a: SE CATE, EE. cloth. Manufactured by the Central 

Arrived in excellent packing. Radio Laboratories, 303 16th Street, 

ot AWARDED THE RADIO Milwaukee, Wis. 
of NEWS LABORATORIES CER. rrived in ae packing. 
sa TIFICATE OF MERIT NO. 310. . AWARDE THE RADIO 
f NEWS LABORATORIES CER- 
to sptiscteaniensiainamaaiiag 
TIFICATE OF MERIT NO. 296. 
MIDGET VARIOMETER —_—_ 

The midget variometer here illus- PANELYTE RADIO PANELS 
trated is of similar construction to The Panelyte Board Co., Enter- 
the midget variocoupler described prise Avenue, Trenton, N. i sub- 

4 - forces the small in these columns and is manufac- mitted two panels of an insulating 
vo Pal a Seeds gern aa a tured by the same company, Kil- Arrived in excellent packing. material which was found to be very 
geared to the knob, against the dial. bourne and Clark AWA R DED THE. RADIO excellent for use as radio panels or 

Turning the knob turns the wheel NEWS -ABORATORIES CER- other insulating parts. The radio 

which rotates the dial by its fric- TIFICATE OF MERIT NO. 293, ee ee ee 

tion contact. It should be noted NNT very low. 1e material is easily cut 
y was ; a aah 
that the dial turns in 8 eee a B-METAL LOUD TALKING i “—_ — are Borage Te 
; ection as the vernier knob lis CRYSTALS does no arp s ¢ 
: atts ae ont a manufactured by Ae : by moisture. 

- ro * or a The B-Metal loud talking crys- Arrived in excellent packing. 
adio Units, Inc Men eb i a tals, which are also manufactured by AWARDED THE RA D me) 
AWARDED THE RADIO the B-Metal Refining Co., are fury =NEWS LABORATORIES CER. 

XEWS LABORATORIES CER- —— F pimmo = ady ; to “oe TIFICATE OF MERIT NO. 278. 

TIFICATE OF MERIT NO, 289 standar< crysta detector cup. They 

: rl ‘ sessed eee are very sensitive over practically FANSTEEL BALKITE BAT- 
. =e : the entire exposed surface. TERY CHARGER 
6 WALNART V. T. SOCKETS : : . : ; Arrived in excellent packing. The Fansteel Balkite battery 
As shown in the illustration, the Mig. Co., Seattle, Wash. When AWARDED THE_ RADIO charger is designed to meet the 
‘ g yy Se —— in — with ~~ second- NEWS LABORATORIES CER- needs of those radio fans who em- 
Be e¢ ’ ary winding of the midget vario FICATE OF ME NO. 294. Bape oe ahi ttheuiee. 4 
R. 3 1251-53 W. Van Buren St., Chi- coupler to the grid and filament of stain Birindonnsrcince SOF ERR ee See re 
4 a vacut be, a wave-leng ange 
: Of 270 to 320" meters was coveral, - MARTIN-COPELAND GRID 
A Arrived in excellent packing. 
% AWARDED THE RADIO The small size of this variable 
e NEWS LABORATORIES CER- grid leak makes it convenient for 
3 TIFICATE OF MERIT NO. 311. 
mn soiterwaen, 
. B-METAL REFLEX DETECTOR 
: This is a permanent crystal de- ps 
a tector especially de ssigned for Reflex lighting: their ws say —— ? It 
1 8 circt uits. The crystal is securely paar pray semiune Taeek & cael 
a CaO, Ill., are of metal, highly pol- sealed in a glass container and : : hs furnished for attaching it to any 
n : ished, and insulated with thick mounted on a base as shown in the panel mounting. As shown in the 110-volt €0-cycle light socket and 
le pieces of hard fibre. The spring illustration. The detector was found illustration, the rotating arm does two other leads with So connected 
of 4 contacts are securely fastened and exceptionally sensitive and gave ex- not slide on the resistance clement, to the battery being charged. The 
5 always maintain positive contact cellent results. It is manufactured but presses a spiral shaped spring outfit consumes about 80 watts and 
0 with the tube prongs. Both stand- by the B-Metal Refining Co., 3134 against the resistance. A range of charges a six-volt storage battery 
ard sockets and sockets for the Trumbull Ave., Detroit, Mich., and 70,000 ohms to 10 megohms” was at a three-ampere rate. Manufac- 

UV-199 or C-299 tubes are made. is known as “Type C Reflex Tube obtained on the sample submitted, tured by the Fansteel Products Co., 
Arrived in excellent packing. Detector.’ although the advertised range is Chicago, Ill. 

AWARDED THE_ RADIO Arrived in excellent packing. only 1/5 to 5 megohms. The con- Arrived in excellent packing 

NEWS LABORATORIES CER- AWARDED THE RADIO trol is uniform. This grid leak is AWARDED THE R. ADIO 

TIFICATES OF MERIT NOS. NEWS LABORATORIES CER. manufactured by Martin Copeland NEWS LABORATORIES CER. 

286 AND 287, TIFICATE OF MERIT NO. 312. Co., Providence, R. I, TIFICATE OF MERIT NO. 313. 

Radio Trade Notes 
& 
By L. A. NIXON 
“OV ELL sets, sell sets,” was the universal manufacturer on November 15 announced a_ positions who feel they can improve the 
cry by writers in trade papers_ all production of more than one thousand sets a__ product if given a few minutes to play with 
summer and during the early fall. day, and on that same day a jobber in one it. Quantity production, however, as op- 

Manufacturers of sets spent a great deal of city sent in an order for 100 sets of accertain posed to the old style method of “personal 

money to tell the trade that the sale of com- type. supervision” is coming to the front rapidly. 
plete sets was the easiest and best way to In Newark, N. J., alone, according to four It will not be surprising in another year to 

bull ld up a profitable volume of sales for the of the leading jobbers there, 400 high priced see several radio factories engaged in the 
, retail store. : radio sets were ordered by retailers in one manufacture of sets with productions in 
P During the month of November the cry week of six business days. excess of one hundred thousand sets each 

enc £ “ag... . . 

. changed. | It was from the other end. ‘Give Radio manufacturing today presents a per year. 

us sets’ was the appeal from practically production problem that perhaps will yet 
. pag jobber in the trade. Manufacturers bring to the fore a production man that the Ree ; : 
i sets tried to increase production, attempted trade can acclaim as a leader. Organizations in the trade are coming to 
; to build up a stock to take care of holiday the front with members bound together by 
s demand. The orders were increasing at a Production managers in other industries Common interests other than fear of patent 
greater rate than the production in every have past experience to work on. Their Suits or desires to buy co-operatively. Re- 
: lactory of any importance in the trade. One workers do not have to be trained from the _ tailers in several cities have perfected asso- 


ese bottom up. Better still, there is no sprink- Ciations to handle National Radio Week. 
Of the Radio Dealer ling of “experts” among the applicants for (Continued on page 1184) 
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Awards of the $50 Radio Wrinkie Contest 


First Prize 


A FIVE-CENT VERNIER 
By ANDREW TOU 


Any number of vernier attachments have 
been described in various radio periodicals, 
but most of them are either too complicated 
in construction or have a mechanical draw- 
back. The vernier attachment I am to de- 


kubber €fa$er 


A Sidewise Movement of The Thumb on the 
Eraser Affords a Very Fine Adjustment of the 
Position of the Dial. 


scribe cost me 5c and as can be seen from 
the illustration, is simplicity itself so far as 
operation is concerned. The following parts 
are necessary for its construction: Two small 
brass bolts taken from dry cells, two nuts to 
fit these bolts, a scrap of sheet brass and one 
5c round eraser. The drawings are self ex- 
planatory. Fine adjustment is made by roll- 
ing the eraser with the thumb. This vernier 
does not require any hole in the panel and 
the knob and dial may be moved to another 
set without removing the attachment. 


Second Prize 


CELLULOID VARNISH FOR SELF- 
SUPPORTING COILS 


By RAYMOND B. WAILES 


An excellent insulating fluid which can be 
easily made by the radioman has for its base 
celluloid. Drying very quickly, more so 
than shellac, it combines high insulating 
qualities with a beautiful gloss, strong body, 
not masking the original color of the coil or 
instrument treated. The composition is made 
by dissolving scrap celluloid such as photo- 
graph film in acetone, which can be pur- 
chased very cheaply at the corner drug- 


gist’s. The photographic film should first 
be scraped of its gelatinous emulsion by 
immersion in lye water, hot water or house- 
hold “ammonia.” The coating is then easily 
removed by scraping. The cleaned cuttings 
of the film are then shaken in a corked bot- 
tle with the acetone, more acetone being 
added if the mixture becomes too thick, or 
more celluloid if it has a tendency to flow 
too easily. 

Coils, such as variometer rotors, wound 
on forms and painted with the celluloid var- 


HUUOUNNOEIDGNNOROEGADECUANUNGOEOE AU TUGAEUUOEATODEGAHUEUEOEETOONUEUOO EEO OA EEA EEON ANU ce ee ener 
SUUCUUEEN EOEONEUEHGARDR ENA CANU ECON AEN nee 


Prize Winners 
FIRST PRIZE $25 4 
A. Five-Cent Vernier =: 
By Andrew Tou : 
R. F. D. No. 10 
Columbia, Mo. 


SECOND PRIZE $15 
Celluloid Varnish for Self-Support- 
ing Coils 
By Raymond B. Wailes, 


3118 14th St., 
Washington, D. C. 


THIRD PRIZE $10 
A Horizontally Directional Loud 
peaker 
By E. H. Woods, 
Richmond, Nelson, N. Z. 
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nish will retain their shape wonderfully, 
allowing very close coupling between it and 
the stator, this not being possible if a tube 
or other support were used. 


Third Prize 


A HORIZONTALLY DIRECTIONAL 
LOUD SPEAKER 


By E. H. WOODS 


The accompanying diagram illustrates the 
simple construction of the home-made re- 
producer for various sound frequencies of 
broadcasting. The sound waves it will re- 
ceive pass vertically through the horn. They 
are then reflected from the sides of the 
right pyramid, down and outwards, striking 
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Dissolving 
the Cleaned 
Strips of 
Photo Film in 
Acetone to 
Make the 
Transparent 
Insulating 
Varnish. A 
Formed and 
Coated Vari- 
ometer Rotor 
Can Be Seen 
at the Right. 
It is Very 
Rigid. Simply 
Flow the Var- 
nish on Your 
Coils with a 
Brush and it 
Will Be Dry 
in Two 
Minutes! 
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the surface of the table upon which the 
reproducer is placed. To give the reproducer 
the advantages of a solid horn, all hollow 
spaces were filled with a mixture of melted 
pitch and sawdust before setting into place, 
The appearance of the finished article is 
gre: atly increased after the customary finish. 
ing of all wood work, by placing between 
the four sie sheets of white celluloid, 
With a fine frett saw, the pattern was cut 
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Details of the Interior Construction of the Loug 
Speaker, 


(before setting in position) and colored 
paper mounted on the back to improve the 
appearance. As places in this celluloid sheet 
showed a tendency to vibrate at certain aud- 
ible frequencies, small pieces of celluloid 
were cemented on the backs of these por- 
tions. 

This reproducer which may be small in size 
can find a fitting place anywhere in the room. 
There is very little distortion of speech or 
music and the music is right there in the 
room and not at the end of a long hall. | 
am contemplating the building of another, 


Exterior View of the Completed Loud Speaker. 


having its three radiating surfaces in the 
form of half a hexagon, the middle surface 
having a clock set in its center, so that the 
reproducer may take the place of my clock 
on the mantle piece. 


A NOVEL LOUD SPEAKER 


The loud speaker or resonator herein de: 
scribed not only works well, but requires no 
— or electrical parts to. be cons 
structed or se sate “he requisites area 
banjo and heat iphon ies, the latter used with 
one or two stages of amplification, depending 
on the nearness of static 

The banjo is turned up 
being raised slightly by placing it on a book 
or some such convenient object, so as td 
keep the tone chamber clear of the desk of 
table top. The phones are then laid on the 
skin of the banjo, id The instrument 
acts as a resonator of the sound in the 
phones, givit ng a cl lear, musical tone of pleas 
ant characteristics. The tones are distinct 
at all frequencies, and enough volume 3 
furnished to fill a room with music from 
tions 500 miles distant, using a two-ste? 
audio-frequency amplifier with a non-rege™ 
erative coupled receiver. 

rhe writer has tried no other musical i 
struments as resonators. However, it seems 
apparent that they could be used. experiment: 
ing with various positions for the phones 08 
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the tone chamber until satisfactory results 
were obtained. A tambourine should work 
pre acticé alls as well as a banjo in the capacity 
of a loud speaker. 

Contributed by Theron W. Bean. 


GETTING AROUND STATIC 


There are a great many re aders who are 
using : ge circuit set, but there are very 
few who know the following little kink. 


60 turns 


80 turns 
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0Ol 94. vernier 


Ground binaing post 
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Reception Without an Aerial is Feasible and Will 

Cut Down Static Interference Considerably With- 

out Depreciating Signal Strength to Any Great 
Extent. 


Some time when the static is very bad 
and you wish to use your set try this: Dis- 
connect the aerial wire from the set and run 
a wire from the aerial binding-post to the 
ground post, thus leaving the condenser 
across the coil. If the condenser has a ver- 
nier plate, you will experience very little 
difficulty in bringing in DX stations. Nearly 
all the static will be eliminated and you will 
be surprised at the number of stations you 
will be able to hear. 

Contributed by Wilford Lahman. 


UNIT PANEL RECEIVING SET 


The usual amateur is not content with a 
receiver for any great length of time, since 
new circuits are appearing monthly. To 
change from one circuit to another, it usual- 
ly requires a change in position of the appa- 
ratus of the old set and possibly the addition 
of more instruments. After a panel has once 
been drilled. it is dificult to make any such 
changes. The arrangement shown in the 


illustration has an attractive appearance and 
allows for the changing about of the differ- 
ent instruments to conform to any desired 
circuit and at the same time allows for the 


Fig. 2 


A Unit Panel Receiving Set in Which the In- 
struments Can Easily Be Interchanged. 


addition of more parts without detracting 
from the general appearance of the entire 
unit. The small panels upon which the in- 
struments are mounted may be cut from old 
bard rubber, storage battery cases which are 
easily obtainable in any garage. This can 


‘ pfeil be Lsomennnnes with a hack saw 


and the pieces can be squared up to the de- 
sired sizes and sandpapered to give them a 
good finish. The application of a bit of 
paraffin oil will give them a glossy appear- 
ance. When joining each unit together, 
small lengths of light brass sheeting are bent 
as shown in the illustration and placed be- 
tween each panel. This effectively conceals 
the joints between each unit. 
Contributed by Joe Harner, 
Nevada, Mo. 


A DIRECTIONAL LOOP AERIAL 


From time to time I have read articles on 
the construction of loop aerials, from those 
that would fit inside a suit case to those of 
greater dimensions, each with different 
lengths and sizes of wire. 

Before spending the time to construct an 
elaborate frame for a loop I looked around 
for something on which to wind wire tem 
porarily so as to prove what length and size 
would give best results; this was easy 
enough, but then I went a step further and 
jound that which would be adjustable and 
also directional, as shown in the drawing. 

The construction of the pegs allows them 
to be fastened to the door by small R. H. 
screws which will leave a very small mark 
when removed. 

After trying out a loop of this kind there 
is no reason why it could not be constructed 
neatly and used permanently. 

Contributed by Henry L. Edwards. 
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found to be the most satisfactory and can be 
done by anyone without particular skill. 

Take a length of bare No. 18 copper wire 
and wrap it snugly and closely around the 
fs” shaft. Remove the spring thus formed 
and dip it into molten solder, shaking off 
the surplus. When cool, a neat little bush- 
ing is complete and ready for use. Any 
high spots can be readily smoothed off with 
a file. Dials so bushed will turn true and 
even. 

Contributed by Thomas Benson. 


A RECEPTION REPORT CARD 

The quality of the music and programs 
which are broadcast from the radiophone 
stations will be, in the future, influenced by 
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the wishes of the listeners. iTowever, to let 
the stations know the wishes and the dis- 
likes of the vast audience, it is of the ut- 
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A Loop Aerial is Rather Cumbersome if Placed on the Table With the Rece‘ving Apparatus. 


ALG. 


Why 


Not Mount It on the Door of Your Room, zs Shown in the Illustration? 


A SUBSTITUTE FOR RESISTANCE 


Some experimenters, when constructing a 
rectifier, find considerable difficulty in finding 
suitable resistance to place in series with 
their battery that is being charged, other 
than a bank of lamps which is rather ex- 
pensive since so many are needed. Instead 
of the resistance, place an ordinary plug 
receptacle in series with the battery terminal 
and the high voltage side. Then procure 
your mother’s electric iron and taking care 
that it is on a holder and will do no damage 
when hot, connect it in the plug receptacle. 
This will do the same work that thirteen 
50-watt lamps would do and when your 
mother wants her iron it is hot and ready for 
service. 

Contributed by James V. Clark. 


BUSHING DIALS 


At times it is necessary to mount a dial 
or knob with a 4” hole on a ve” shaft. After 
trying several methods, the following was 


most importance that you transmit to them 
your criticisms. The best time to write a 
line is while you are listening to the pro- 
gram or immediately afterward. I would 
suggest that you have cards printed by the 
local printer or have a rubber stamp made up 
similar to the enclosed report card. As far 
as I know there are no suitable printed 
cards which can be obtained from the radio 
trade. Irrespective of whether you write 
a letter or just send a card, let the artists 
and the owners of the stations know just 
what your views are—for everyone likes 
true appreciation and appreciates true con- 
structive criticism. 


Contributed by J. E. Frisbee. 


A GOOD SPRING CONTACT 


I think you will find the following scheme 
of great benefit to all amateurs. I have al- 
ways had trouble in winding variometers or 
variocouplers, but just how I could attach 

(Continued on page 1148) 
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VACUUM-TUBE AMPLIFIER 
(Patent No. 1,465,332. Issued to Harold De 


Forest Arnold, of Maplewood, New Jersey, 

August 21, 1923). 

This invention relates to vacuum tube ampli 
fiers, more particularly to arrangements for 
supplying space current thereto 


An object of this invention is to provide means 
whereby a plurality of vacuum tubes to be used 
as repeaters or amplifiers may be supplied with 
space current from a single source, but in such 
a manner that current changes in one tube due 
to signals being repeated cannot be_ impressed 
another through said 


upon tube source. 
were 
= 4 oh 3 ye fl 
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With the arrangement shown herein, a single 
source of space current is used to energize both 


tubes of a two stage amplifier, and in the 
branches of the circuit therefore are interposed 
filters of series inductance and shunt capacity 
to prevent alternating current from being by- 


passed therethrough. 


METHOD OF, AND MEANS FOR, AMPLI- 
FYING POTENTIAL VARIATIONS. 


(Patent No. 1,468,116. Issued to Irving Lang- 


muir, of Schenectady, New York, September 
18, 1923). 
It has been discovered that if two electrodes 


are enclosed in an envelope exhausted to such a 
degree that the passage of current between the 
electrodes produces substantially no gas ionization, 
irrespective of the voltage employed, the flow of 
current is dependent upon certain conditions. In 
case a heated cathode is used the current with 
constant temperature of the cathode, will, between 
certain limits vary as the 3/2 power of the 
voltage impressed on the anode. As the voltage 
is increased, however, a point which may be 
termed the “saturation” point, is finally reached 
at which the current becomes constant. By vary- 
ing the temperature of the cathode the impressed 
voltage at which the current becomes constant 
may be varied and the value of the saturation cur- 
rent may be varied. Devices of this type are de- 
scribed and certain broad features thereof are 
claimed in my copending application. Serial No. 
84,242, filed March 14, 1916, which is a continua- 
tion of my application Serial No. 795,610, filed 
October 16, 1913. 

If a negative electrostatic field is set up within 
the envelope of an electron discharge device in 
which the current has not reached the saturation 
point, by impressing a negative potential upon a 
conducting grid interposed between the electrodes 
the flow of current will be decreased, and if the 
negative potential used is great enough with re- 
spect to the potential impressed on the anode the 
flow of current may be stopped altogether. On 
the other hand if a positive potential is impressed 
upon the grid the flow of current may be increased. 
In controlling the current in this way if the anode 
is maintained at a constant potential a small 
variation in the potential of the grid will cause a 
very large change in the current between the elec- 
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of such devices has been 


trodes. This 


property 
made use of by impressing upon the grid the 


potential of the very feeble current impulses of 
waves of radiant energy such as are received by 
the antenna of a wireless station, thereby produc 
ing a current flow between the electrodes which 
varies in accordance with the variations in the 
received current, but which is of much greater am- 
plitude. If on the other hand, it is desired to cause 
a constant current to flow through the device the 
anode potential required to produce that current 
will vary in accordance with the variations in the 
potential of the grid. In carrying my invention 


into effect I make use of this last property in such 
the variations of 


a way as to amplify potential 

the received waves instead of the current varia- 
tions and by so doing secure a high degree of 
amplification. In accomplishing this result I 


may also make use of the current saturation effect 
of a second electron discharge device to prevent 
the current through the amplifier from exceeding 
a certain amount, irrespective of the voltage im- 
pressed upon the grid. 


BALLAST TUBE 

(Patent No. 1,470,788 Issued to Paul Thorne 

Weeks, of Caldwell, N. J., October 16, 1923). 

In some cases, ballast tubes employing hydro 
gen gas have been found to be subject to more 
or less gradual changes in the current voltage 
characteristic, or the mean value of current about 
which the tubes should exercise their corrective 
effects. The direction and amount of these changes 
appear to be dependent on the conditions under 
which the tubes have been previously operated 
For instance, it has been fairly definitely estab- 
lished that, after a ballast tube has been operated 
at a high temperature for some time, the current 
voltage characteristic will have shifted, so that 
the corrective effects exerted by the resistance in 
the ballast tubes will not take place at the given 
current value but at a higher current value. 
Later, however, if the tube is not used for some 


time or is operated at a low temperature, the 
current-voltage characteristic will shift back to 
approximately the original value. 


The apparent explanation of this shifting phase 
of the current-voltage characteristic is that the 
hydrogen is probably absorbed by the material 
composing the filament, at certain temperatures, 
while at other temperatures, it may be evolved. 
The absorption may be due to a chemical or a 
physical action or a combination of both. Ob- 
viously, when the absorption takes place, a cor- 
responding change in the pressure and density 


occur, 


of the gas likewise depending on the extent 
of such absorption. As pointed out previously, 
when the density changes but slightly, a marked 
change in current may take place, particularly, 


hence, when the density of the gas within the 
iron-hydrogen ballast tube is within this critical 
range and variations occur, due to changing 
density. conditions from absorption or evolution 
of the gas, the temperature of the filament will 
vary accordingly. This results in a change in 
the current value at which the tube will exer- 
cise its corrective effects. 

This invention concerns itself with the em- 
ployment of a gas other than hydrogen which 


will be more reliable in maintaining the current 
at the requisite value and which will not be 
absorbed to such an appreciable extent by the 
material composing the filament, thus providing 
against any marked change taking place in the 
current-voltage characteristic. At the same time, 
the cooling effect on the filament secured by the 
employment of hydrogen need not be sacrificed, 
as it is possible to employ a gas having this 
additional property. 


RADIO RECEPTION 
(Patent No. 1,471,165. Issued to Lester L. Jones, 
of New York, N. Y., October 16, 1923). 

This invention aims to provide a_ receiving 
system whereby radio signals of low damping, and 
especially continuous waves, may be efficiently 
received with the exclusion of disturbances of all 
kinds resulting from waves or pulses of relatively 
high damping, or from waves differing in  fre- 
quency from the signal waves. 

The invention comprises a method wherein 
two receiving antennae or absorbing means, are 
utilized which are designed to receive substan- 
tially equal amounts of wave energy of high 
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damping or of frequency substantially different 


from the signal frequency, and greatly unequal 
amounts of signal energy of low damping, and 
wherein the currents produced by the energy 
absorbed in the two antennae are separately recti. 
fied and thereafter combined in opposition for 
operating the indicating means. The currents 
resulting from energy absorbed from waves of 
high damping and from waves of a frequency 


substantially different from the signal frequency, 
are thus caused to neutralize each other in the 
indicating circut, while a signal current is pro 
duced in the indicating circuit by the absorbed 
signal wave energy of low damping and operates 
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the indicating device from disturbance. 
The two receiving antennae should be electric. 
ally alike, should have low and equal dampings, 
and should be in close proximity and electrically 
and magnetically decoupled one from the other, 
Loop antennae are best used because of the 
greater difficulty of decoupling open antennae. 
The loop antennae should both point in the same 
direction and should most desirably be sym- 
metrically placed with respect to surrounding ob- 
jects. For convenience in adjusting the setting 
of the loops, it is desirable to use loops of fairly 
small dimensions, 


PROCESS AND APPARATUS FOR RECEIV.- 
I RADIO SIGNALS 


Patent No. 1,468,060. Issued to Roy A. Wea- 
gant, of Roselle, New Jersey, September 18, 
1923). 
In the investigation of static disturbances, I 
have discovered that antennae separated from 


one another by considerable distances appear to 
be acted upon by such disturbances substantially 
simultaneously, the effect being as though such 
disturbances were caused by _ electro-magnetic 
waves or impulses propagated perpendicularly to 


the surface of the earth, and almost without 
horizontal components. The effect, in other 
words, is as though these disturhances_ chiefy 


originated at a great height above the earth and 
had their horizontal components substantially 
neutralized, so that widely separate antennae, if 
on the same level have disturbances set up in 
them which occur simultaneously. 

I have reached this conclusion after numerous 
tests which appear to admit of no other explan 
ation, but whether or not it is a correct state: 
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ment of the facts, I find that by proceeding 0 
this assumption and using a directional combit 
ation of separated antennae, as_ hereinafter de- 
scribed, I am able to very largely overcome the 
interference with reception caused by the most 
objectionable forms of atmospheric disturbances. 

The disturbing causes do not behave as tho 
possessed of either definite wave length or dectt 
ment, but set up in the antennae oscillations 
which have the frequency and the decrement 
the antennae themselves, and by suitable 


(Continued on page 1118) 
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HIS Department is conducted for the benefit of our Radio Experimenter. We shall be glad to answer here questions for the benefit of all, but we can 
TT punish only such matter as is of sufficient interest to all. ; 
1. This Department cannot answer more than three questions for each correspondent. 
2, Only one side of the sheet should be written upon; all matter should be typewritten or else written in ink. No attention paid to penciled matter. 
3. Sketches, diagrams, etc., must be on separate sheets. This Department does not answer questions by mail free of charge. 
4. Our Editors will be glad to answer any letter, at the rate of 25c for each question. If, however, questions entail considerable research work, intricate 
calculations, patent research, etc., a special charge will be made. Before we answer such questions, correspondents will be informed as to the price charge. 
You will do the Editor a personal favor if you will make your letter as brief as possible. 
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THREE STAGE A. F. CIRCUIT 

(834) Mr. R. T° Rinard, Argos, Ind., requests: 

©, 1.. Please publish a hook-up for a detector 
and three stages of audio frequency amplification 
using WD-11 tubes. A Baldwin type C unit is to 
be used on the third stage. 

A. 1. This hook-up will be found in these col- 
umns. A separate “B” battery is advisable for. 
the third stage of audio frequency, as shown. If 
WD-11 tubes are used, three or four dry cells 
should be connected in parallel for the filaments. 

i 5 have three All-American transformers 
with ratios of 10:1, 5:1 and 3:1. In what stages 
should these transformers be placed? ; 

A. 2. These transformers should be placed in 
first, second and third stages, as listed in this 


& é 
question. gee jit — ] 


| 

| 

eis } 

TUBE FOR AUTOPLEX CIRCUIT 
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(835) Mr. Robert A. Lambert, Bethlehem, Pa., Lge ; 
sks: 
: Q. 1. Will you please tell me whether a UV- I — 
199 tube can be used as satisfactorily as the 
UV-201A tube in the new Autoplex circuit? 

A. 1. A UV-199 tube can be used with fair Q. 834, Plenty of Volume Will Be Had from This Three Stage Audio Frequency Amplifier. A 
success in the Autoplex circuit, but if sufficient Separate “B” Battery is Used on the Plate of the Last Amplifier Tube. 
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“B” BATTERY CHARGING 
(838) Mr. J. R. Moore, South Boston, Va. 
00025 A.F.T wants to know: : 


Q. 1. Kindly advise me through your “I-Want- 
to-Know” department if there is a way or means 

S whereby I may connect the Balkite “A” battery 
charger to charge a “‘B” battery of about 40 volts. 
A. 1. This battery charger is designed to 


ee? 4 charge a six-volt battery only and the voltage 
delivered from the rectifier is not high enough to 
0005 charge a 45-volt ‘“*B” battery. 


fr 


SELECTIVE SINGLE CIRCUIT RECEIVER 
(839) Mr. A. J. Welzenback, Peoria, IIL, 

> ] writes: 

1 Q 


Q. 1. I have a single circuit receiving set em- 
ploying two stages of audio frequency with a 


+ - Magnavox. I would like to know if I could 


possibly increase the selectivity of this set. 
=— 4{t}alalaalalalala|s+————— A. 1. We are showing in these columns a 
=> - + hook-up of a single circuit receiver employing a 


45-60 V, method whereby great selectivity can be obtained. 


: It consists of a wave tra laced in the se d 
Q. 837. Good Results Will Be Had With the Well Known Ultra Audion, The .0005 mfd. Variable pc NE ier te a Ae a 


: : or grid circuit of the tuner. This wave trap has 
Condenser Connected from the Plate to the Filament of the Detector Tube Controls the Regeneration. two coils, both wound on a 3-inch tube separated 


from each other by % inch. 


volume for the operation of a loud speaker is Q. 2. What is the average range of a receiving 
desired a UV-201A tube should be employed. As set of this kind? My longest distance has been 
the Autoplex receiver is an amplifying circuit, a about 1,000 miles. 


tube having a high amplification factor is neces- 
sary. | 
STEP-UP TRANSFORMERS 
(836) Mr. E. A. Burriss, Sellers, La., wants to 
know: 
Q. 1. What is the difference between an A. C. 00/ 


and a D. C. step-up transformer? 
A. 1. There is no such thing as a D. C. step- 
up transformer. A transformer relies upon the 


principle of induction for its operation, which is 
caused by the magnetic field of a pulsating or 
alternating current, expanding and collapsing in 
unison with the alternations, and in so doing, cut- 
ting the turns of a secondary coil, thereby induc- 
ing a voltage in direct ratio to the number of < 
turns in this coil. As direct current has no fluc- 
tuating magnetic field, it cannot be used to oper- 


ale 
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ate a transformer. 


ULTRA-AUDION CIRCUIT 
(837) Mr. James B. Kendrick, Houston, Texas, 
Tequests : 
Q. 1. Please publish an Ultra-Audion hook-up 
with one stage of audio frequency amplification. 
A. 1. This hook-up appears on these pages. A 


ae Ak ee Si 
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+ - 
Variocoupler is used as the tuner in this circuit. 


mee UU UUUUL 
Regeneration is obtained and controlled by the 


variable condenser which is connected from the Q. 839. Great Selectivity Can Be Obtained with a Single Circuit Receiver by Using the Systers 
Plate to the filament. Shown Here. Both Coils Are Wound on the Same Tube. 
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Q. 841. 


Regeneration Can Be ~~ in Conjunction with a Radio Frequency Amplifier if This Circuit is 


sed. Details Are Given in the Text. 


A. 2. 1,000 miles is considered a good average 
tange for a receiver of this type. If you can 
receive consistently stations at this distance you 
have nothing to complain of. 


THE SODION TUBE 

(840) Mr. Vincent Getty, jr., 
wants to know: 

Q. 1. Does the Sodion tube excel all other 
makes as a detector? 

A. 1. There has been very little actual work 
done with this tube outside of the laboratory and 
we cannot say at this time whether it will excel 
all other makes for all around work. In a dem- 
onstration it showed great promise as a rectifier 
of weak signals, giving as much volume without 
regeneration as a good detector tube does in a 
regenerative receiver. 

Q. 2. What A. F. and R. F. transformers op- 
erate most efficiently with it? 

A. 2. Any good audio frequency transformer 
may be used with this tube. A special radio fre 
quency transformer must be used, if it is em- 
ployed directly ahead of the tube. This tube re- 
quires very loose coupling in a transformer or a 
tuner for best results, this coupling being deter 
mined by experiment. Two honeycomb coils of 
25 and 50 turns for the primary and secondary 
may. be used as a tuned rado frequency trans 
former when using this tube. The secondary of 
the transformer should be shunted by a .0005-mfd. 
capacity variable condenser. 

Q. 3. Please give specifications for the con 
struction of a coupler especially adapted for DX 
work with this tube. 

A. 3. If this coupler is to be used with the 
Sodion tube without radio frequency it may take 
the form of an ordinary coupler with the excep- 
tion that the secondary must be much more widely 
separated from the primary. As stated in answer 
to question No. 2, this coupling must be deter- 
mined by experiment. 


Chicago, IIL, 


R.F. WITH REGENERATION 


(841) Mr. R. F. Jones, Atlanta, Ga., requests: 
Q. 1. Please publish a hook-up using one stage 
of radio frequency amplification, showing how 


regeneration can be obtained in the detector cir- 
cuit. 

A. 1. This hook-up will be found herewith. 
An ordinary variocoupler may be used in this 
circuit for a tuned radio frequency transformer. 
Only a portion of the primary winding is used, 
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tube is 3% in. 


ondary of the transformer. 


ary winding. 


15 turns OR 


depending upon the diameter of the tube. If the 
in diameter, approximately 37 turns 
will be employed and these are used as the sec- 
The primary of the 
transformer is made by winding 12 turns of No 

20 S.C.C. wire directly over the original prim. 
These two windings may be sep 
arated by a tight-fitting cardboard tube. The sec 
ondary, or rotor, of the coupler is used in this 


case to obtain regeneration by connecting it in 


the plate circuit of the detector tube. 
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give two secondary voltages of 550 and each fig. 
ment winding will deliver 10 volts 


C.W. TRANSMITTER 


(843) Mr. Willid Graves, Los Angeles, Calif,, 
writes: 
Q. 1. Please publish the hook-up given in the 


July issue under question No. 708, using Keno. 
tron rectifier tubes in place of the chemical recti- 
fier shown. 

A. 1. This hook-up will be found in these co}. 
umns. Two Kenotron rectifying tubes are used 
in place of the chemical rectifier. 

Q. 2. What kind of coil is it that is numbered 
L-300 used in this circuit? 

A. 2. This coil is a Duo-Lateral or a honey. 
comb coil of 300 turns. 


REFLEX CIRCUITS 

(844) Mr. E. Beauchamp, Riverside, Calif, 
wants to know: 

Q. 1. In reference to the Erla hook-ups in the 
December RADIO NEWS, would like to know 
how to connect a loop aerial to each of the sets 

A. 1. A loop aerial can be used with either 
of these receivers by connecting it to the input 
of the first tube in place of the secondary of the 
tuner. 

Q. 2. Can a Gold Grain detector be used in. 
stead of a fixed crystal detector in these circuits? 

A. 2. A Gold Grain detector will function very 
satisfactorily when used for rectification in either 
of these circuits. 


GREBE CR-13 RECEIVER 

(845) Mr. Clarence Selley, Benkelman, 
ne 

1. Please publish diagram of the Grebe 

ck 13, short wave receiver. 

A. 1. This diagram appears herewith. It will 

be seen upon close examination that this is a 

single circuit receiver using a_ radio frequency 

transformer with a tuned secondary. The vario- 


Neb., 


Millammefer 


7 
| Mod. transf | 
a 


Q. 843. 


C.W. TRANSFORMER DESIGN 


(842) Mr. C. M. Curtiss, Montreal, Canada, 
asks: 
Q. 1. Kindly publish complete details for the 


construction of a 200-watt transformer similar to 
the Acme C.W. transformer. 

A. 1. A 200-watt transformer may be con- 
structed as follows: A core 8 x 6 x 2 in. sq. is 
required. The primary will consist of 414 turns 
of No. 14 D.C.C. wire. The secondary will con- 
sist of 4,574 turns of No. 34 D.C.C. wire tapped 
at the 2,287 turn. The two filament windings 
will consist of 38 turns of No. 14 D.C.C. wire. 
Each of these two windings should also have cen 
ter taps at the 19th turn. This transformer will 


00025 


Ss 


500 dhms 


= 
- 


Q. 845. The Circuit Above is That Used in the Grebe CR-13 Amateur Short Wave Receiver. 
Arrangement Employs Two Split Variometers. 


4 


00/ 


Here is the Circuit for a Good 10-Watt 
Are Used to Rectify 


a 
This 


C.W. and Phone Transmitter. Kenotron Tubes 


the Plate Voltage. 


meter used for tuning is wound with approximately 
19 turns on each half of the stator and rotor coils; 
the entire instrument consists of 76 turns of wire. 
No. 14 or No. 16 D.C.C. wire should be employed 
in this instrument. The coil in the plate circuit 
of the radio frequency tube consists of 15 turns 
of No. 26 S.C.C. wire wound on a tube approxi 
mately 4% inches in diameter. This winding is 
in inductive relation to the stator winding of the 
second variometer. This variometer is wound with 
No. 16 D.C.C. wire employing 23 turns for each 
half of the stator and rotor coils, giving a total 
of 92 turns for the complete variometer. 


QUESTIONS ON THE AERIOLA SR. 

(846) Mr. M. Rodgers, Ft. Wayne, Ind., re 
quests: 
1. Please publish the wiring data, size of 
coils, etc., of the Aeriola Sr. 

A. This information will be found in ans 
wer to question 636 in the “I-Want-to-Know” col- 
umn of the April, 1923, issue of RADIO NEWS. 

O. 2. How high will a receiver of this kind 
tune? 

A. 2. This receiver will tune to a wave-length 
of approximately 600 meters. 


ELIMINATING CAPACITY EFFECTS 


(847) Mr. C. A. Steiner, New York, N. Y 
writes : i 
Q. 1. T have a circuit consisting of a varie 


coupler, using a variable condenser to tune t 
secondary and a variometer in the plate = 
for regeneration. How can I eliminate the 
capacity effects which are very pronounced in this 
receiver? 

A. 1. The regular method of eliminating body 
capacity effects is to shield the back of the pam 
with tinfoil or copper and connect this shield t 
the ground. We believe, however, that if your 
secondary varable condenser is connected in 
circuit with the movable plates connected to 
filament, you will not be troubled by capacity 


effects. 
(Continued on page 1096) 
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Protection for Radio and Home 
ema 


Safety Demands the 
BRACH VACUUM 
RADIO ARRESTER 


The Biggest Little Thing in Radio is 


Insurance. 
Every set should have it. 
The National Board of Fire Under- 


writers insists upon it. 


Insurance policies may be void with- 
out it. 


¥ Your choice of an arrester should be 

‘ § guided by the 17 years’ experience of 

. leading engineers who have installed 

over 3,000,000 Brach Vacuum Light- 

; ning Arresters on railroad signal, 

~ “=. § police and fire alarm circuits and 

“Goes over 750,000 Brach Vacuum Arrest- 
ers on Radio since 1913. 


Made to protect—not to Meet a Price. 


i Approved Indoor Type $2 and $2.50 
i — - Approved Outdoor Type as illustrated $3 


ae as 
: NG Sold by , 
i} 8] ~ “ =Leading Radio Dealers i" 
\, ‘ All Over the World 


i 
4 
ee eet 


| Prmiet Pis, ~ SOLDERALL 
/ mi OS ie 
' 50, oF 6 fe ~~ —a remarkable metal 
Ej " LK in paste form—so easily applied a match will melt it—no 
: \ clumsy soldering iron necessary. Results are guaranteed to 
equal wire or bar soldering. 


SOLDERALL SELF-ACTING TORCH 


25¢ a tube z greatly improved—facilitates the = 
‘i ‘ B application of Solderall. Brass 

Insure Perfect Reception by Soldering All Radio — Torch 
Joints and Connections with Solderall. ~~. @ ~ $1.75 
Solderall has become almost indispensable to the < af = Hlus: 
radio fans and is now employed by them to make gy ‘< eS tration 
perfect their connections. Solderall’s value, its - J ; Z Hibeut 

easy application, its convenient form, its great econ- : : ee 

omy appeals to everyone. =< ~~ 
Sold by Radio Dealers All Over the World 


L.S.BRACH M*FG.CO. mee 


NEWARK, NEW JERSEY % 
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YOU CAN LEARN 
NEWSPAPER 
WORK 


Experienced Editor Will Teach You 
How to Become a 
Reporter 


FASCINATING WORK--GOOD PAY 


Only a Few Months’ Work Required 
To Qualify You for a 
Better Position 


Regular reporters earn from $40 to $125 
a week. Good deskmen on a daily paper 
are paid from $60 to $100 a week. A 
“Star” Reporter can command his own 
salary. Hundreds of ambitious men and 
women enhance their income materially by 
corresponding for newspapers or writing for 
magazines in their spare time. 


We Will Teach You at Home 


We can develop your talent for writing 
and lead you into this well paying profes- 
sion. Our Practical Course in Journalism 
was personally prepared by Henry J. Brock- 
meyer, Assistant City Editor of the New 
York Evening Post. Mr. Brockmeyer has 
trained hundreds of men and women, many 
of whom have, under his guidance, developed 
into front rank reporters or feature writers. 

Mr. Brockmeyer’s course will teach you 
what it would take years of actual news- 
paper work to learn. It consists of six 
comprehensive lessons just brimful of every- 
thing a reporter must learn. The following 
are only a few of the subjects covered. 

Starting in Journalism. What is a News- 
paper? What is News? Start and Finish 
of a News Story. Technical Terms. The 
Type Point System. Styles of Type, Proof 
Reading. Capitalization and Punctuation. 
A Late Fire Bulletin. Court Stories. Libel 
Laws, Copyright. Hints to Reporters. Per- 
sonal Conduct. Re-Writing and Condensing 
Stories. Paragraphs and Short Items. Good 
and Bad Styles. Broadening the Vocabu- 
lary. Aids to Good Style. Special Stories. 
Suggestions for Stories. Rhetoric. Prepar- 
ing Your Story. Don’ts for Writers. Office 
Organization. Syndicated Matter. Business 

ffice. Mechanical Department. Hints for 
Headline Writers. The Make-Up. The 
Country Correspondent, etc., etc. 


This Complete Course For $10 

The price for the entire course is only 
$10, and entitles the student to full consult- 
ing services which are directed by Mr. 
Brockmeyer personally, including any ques- 
tions in connection with journalistic work. 


Five Days’ Trial 
Just pin a check, money order or ten dol- 
lar bill to the coupon below and mail. Then 
take five days after the course arrives to 
decide whether you want to keep it. If not, 
return it at our expense and your money 
will be immediately refunded. 


Or Write For Free Circular “R” 


THE PRESS GUILD, Inc., 66-R West Broadway, N. Y. 


| THE PRESS GUILD, ine., 

66-R—West Broadway, New Yerk City 

Enclosed find $10 for which you are te ship me at 
ence, prepaid, Henry J. Brockmeyer’s complete course ia 
Practical Journalism with the distinct understanding 
that if I return the course in five days my full $10 wil) 
be refunded and ne questions asked. 


(Name) 
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udio Frequency Transformers. 


Q. 2. What determines the number of circuits 
of a receiver? 

A. A receiver using a single coil for tuning 
is generally known as a single circuit set, but this 
may or may not have regeneration by means of 
the feed-back method. If a variometer is used to 
obtain regeneration it means that the plate circuit 
must be tuned, giving a two-circuit receiver. A 
three-circuit receiver consists of one wherein there 
are three circuits to tune, namely: the primary, 
secondary and plate circuits. 


A. F. TRANSFORMER ‘IN REFLEX 


(848) Mr. H. Sheckard, Chicago, I1l., wants to 
Ts 
QO. Can an audio frequency transformer with 


a a of 4% :1 be used in place of a 6:1 ratio 
transformer in a three-tube reflex circuit? 

A. 1. It is always advisable to use a low ratio 
transformer whenever possible in a reflex receiver, 
and for this reason better results should be ob- 
tained with the transformer of a 4%4:1 ratio. 

2. What is the maximum wave-length range 
of the Autoplex circuit? 

A. 2. If variometers of large size are used 
in this circuit, it should tune from 200 to about 
540 meters. 


PATENT ADVICE 

(849) Mr. B. G. Brabec, Chicago, IIl., asks: 

Q. 1. I have discovered a hook-up which seems 
to be better than any I have tried before, includ 
ing most standard ones. Would it be worth while 
to obtain a patent on the hook-up? 

A. 1. If your new hook-up has incorporated in 
it something new that has not been used before, 
a patent might be obtained. If, however, you are 
using regeneration, no patent could be had, as 
any circuit of this kind is already covered by the 
Armstrong patents. If regeneration is not used 
and you think the results obtained are worth 


' © oO 
Crystal detector —_ c 


Circuit Diagram of the Acme Four-Tube Reflex Receiver Using Three Radio and Three 
Further Details Are Given in the Text. 


while, we would suggest that you get in touch 
with some reliable patent attorney. 


R.F. TRANSFORMERS IN REFLEX 


(850) Mr. Erwin Hollingsworth, Salina, Kan 
Sas, requests: 

Q. 1. What are the ratios of the radio fre 
quency transformers in the four-tube Reflex 
Receiver as described in the July issue of 
RADIO NEWS? 

A. 1. Radio frequency transformers are de- 


signed for a particular band of wave-lengths and 
have no definite ratio, such as audio frequency 
transformers. There is now on the market a radio 
frequency transformer especially designed for re- 
flex circuits which will prove very satisfactory. 

Q. 2. Cana stage of radio frequency amplifica- 
tion with a transformer be added to a single cir- 
cuit regenerative receiver? 

A. 2. Radio frequency can be added to prac- 
tically any standard circuit, but it would be of no 
advantage to use one stage with a single circuit 
receiver, as in this case regeneration will be sacri- 
ficed and the tuning would be very much broader. 


ACME REFLEX CIRCUIT 


Mr John Beresford, of Mount Vernon, 
writes: 

Q. 1. Kindly publish the Acme four-tube reflex 
circuit in connection with a loop aerial. 

A. 1. The circuit you ask for will be found 
on this page. 

Q. 2. What are the capacities of the fixed con- 
densers connected across the audio frequency 
transformer secondaries and also the one across the 
loud speaker? 

A. 2. The capacities of the fixed condensers 
from left to right are: .00025 mfd.; .00025 mfd.; 


(851) 


Nuts 


002 mfd. and the one across the loud speaker, 
.005 mfd. Use fixed condensers having mica in- 
sulation. 


SEVEN STANDARD STATIONS 


Seven radio stations have been named by 
the Bureau of Standards as maintaining suf- 
ficiently consant transmission frequencies to 
serve as standards for calibrating wave 
meters and radio receiving appartus. Two, 
KDKA and WGY, are broadcasters. 

The stations, located in Massachusetts, 
New York, New Jersey, Pennsylvania and 
Maryland, include one Naval station, four 
Radio Corporations, One General Electric 


and one Westinghouse station. The Tucker- 
ton station of the R. C. A. leads the seven 
in accuracy, deviating only 0.1 per cent in 
36 tests of its assigned frequency; all the 
other stations are, however, not deviating on 
an average of over 3%, and should serve 
as fairly accurate measures of frequencies. 

The seven stations follow with their fre- 
quencies and other data: 

(Continued on page 1098) 


— — No. of - 
™ - } cove yy Imes 2 verage 
ane Owner iasstion — menouroments saan Sorin deviation 
WOL Coram ~~ 
17.13 Aug. 24-Oct. 12 16 1.2 per cent 0.3 per cent 
NSS U.S.N. Annapolis, Ma. 17.48 Aug. 24-Oct. 12 30 0.5 per cent 0.2 per cent 
WOK R.C.A. Rocky Point, 
i i. a ©. 18.21 Aug. 24-Oct. 12 22 0.4 per cent 0.2 per cent 
WGG R.C.A. Tuckerton, 
No. 1, a 18.85 Aug. 24-Oct. 12 36 0.4 per cent 0.1 per cent 
Wwso R.C.A. Marion, Mass. 25.80 Aug. 27-Oct. 12 36 0.6 per cent 0.2 per cent 
WGY G.E. Schenectady, (380 meters) 
N. © 790 June to Oct. 34 0.5 per cent 0.2 per cent 
KDKA W.E.M. E. Pittsburgh, (326 meters) 
Pa. 920 June to Oct. 30 0.6 per cent 0.3 per cent 
NOTE: R.C.A.—Radio Corporation of America. U.S.N.—U. S. Navy. G.E.—General Electric 
“Co. W.E.M.—Westinghouse Electric & Mfg. Co. 
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Make it “REFLEX” with ACME 


How to get distant 
stations loud and clear 


What ‘‘REFLEX”’ is 


THE Reflex circuit is one which uses both vacuum 
tubes. It is the circuit which will give the best con- 
sistent results for the least expenditure, the least 
construction and tuning effort, and the least trouble. 
It is a circuit which will allow all the year round 
radio on a loop and loud speaker. When using 
an antenna, the only limit of reception is inter- 
ference of all kinds. 


What ‘‘REFLEX” will do 


NO CIRCUIT or set can be stamped with 
a distance guarantee, but the Acme Ap- 
paratus Company has found after two 
years of trial and experiment that the 
Reflex circuit will do more than any 
other employing the same number of 
vacuum tubes. It will bring in the dis- 
tant stations loud and clear, and it won’t 
annoy your neighbor, 


Covers the wave length band 


THE three and four tube Reflex receivers cover the 
whole new wave length band with equal amplifica- 
tion, which allow the listener to choose most of the 
broadcasting stations at will. 


To build a ‘‘REFLEX”’ set 


GETthe Acme Diagram and follow it closely. It 
took the Acme Apparatus Company two years to 
get it worked out properly. This diagram is being 
published by Radio News. It is of a four tube set, 
three radio and three audio frequency amplification 
(equivalent to six tubes), 


Precautions to observe 


THE APPARATUS. Use only the best apparatus for 
best results. Lay out the apparatus on a board first, 
wire it up, and try it out. When you want to put it 
in a cabinet, you will then know how. 


ACME A-2 Audio Frequency 
Transformer 


The Tuning Circuit. There are two tuning cir- 
cuits which may be used, one for antenna, and one 
for loop operation. In either case, use a low loss 
Acme condenser. The antenna or loop receives only 
a little energy from the distant station, don’t waste 
it. For a coupler in the antenna circuit, use a well 
made one, and for sharper tuning, use only a few 
turns on the rotor in series with a loud coil. 


The Amplifier. Use Acme transform- 
ers, they are the product of pioneer 
transformer and radio engineers and 
manufacturers. The amplifying trans- 
former is the heart of the circuit, and 
the “Reflex” has been worked out espe- 
cially for Acme transformers. 


The Detector. Use a crystal detector 
(preferably Brownlee Galena) to pre- 
vent distortion and howls. The crystal 
with three stages of radio frequency am- 
plification will stay in adjustment for 
days, and you are sure that all the va- 
cuum tubes are increasing the strength of broad- 
casting. 

The Wiring. Keep all wires as short as possible. Use 
No. 14 bare wire if possible, and keep the general layout 
shown in diagram. If you solder, use RESIN for flux. 
The Tubes. All types of vacuum tubes are suitable for 
this circuit, but the 201A tubes are especially recommended. 
The Loud Speaker. If the circuit is followed closely, a 
source of undistorted power will be available for any loud 
speaker. For reproduction of the broadcasting use an 
Acme Kleerspeaker, 

The Acme Engineering Service. The Acme Apparatus 
Company is interested in anyone using its products, and 
wants you to get results. If you have any difficulties, 
write to our Engineering Department who are at your ser- 
vice gladly and freely. 


For more information use coupon 


IF YOU want more information on Reflex and Amplifica- 
tion, send 10 cents for the booklet “Amplification without 
Distortion” containing many wiring diagrams and helpful 
hints on construction and operation. Use the coupon. 
The book will be sent at once postpaid, 


THE ACME APPARATUS COMPANY 
Dept 24, Cambridge, Mass. 


ACME 


Jor amplification 


Acme Apparatus Company, 
Dept. 24, 
Cambridge, Mass., U. S. A. 


Gentlemen: I enclose 10 cents (U. S. Stamps or VU. 8. 
Coin) for “Amplification without Distortion.” 
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Commenting on the standard frequency 
situation, the Bureau of Standards says: 


sel | “If every radio transmitting station main- 
G 7] tained exactly the wave frequency assigned 


to it, there would be available a standard 
4 id frequency wave every time any station was 
f in operation. However, at present this is 
Ya the plates of which the case only with certain stations, and be- 
actually vary in area- cause it is a matter of difficulty to maintain 
an onginooring fect || 2, signed iret, and slo 
ause S is ) xT i ance, ; 2U- 

0VeF acc. c € s of g I c 


reau has been collecting some interesting 
data on the subject. As a result of these 
measurements, it is possible to give out in- 
formation from time to time on_ stations 
which maintain a sufficient accuracy to be 
useful as frequency standards. Several sta- 
tions, which use special means for main- 
taining constant frequency, have very nearly 
attained the goal of remaining within 2 kilo- 


cycles of the assigned frequency, as recom- f ' 

mended by the Second National Radio Con- | CONNECTING — 

ference. | "KEdOeS a PROGRESSIVE B BATTERY. | 
Transmissions from seven stations may be : ——d 

used in standardizing apparatus, by the Protect Your Tubes 


methods given in Bureau of Standards Let- 


ter Circular 92, “Radio Signals of Standard GUARANTEED 


Frequency, and Their Utilization.” " 
Progressive Safety “B” Battery 


Guaranteed not to burn out your radio tube 


— AMATEUR ABBREVIATIONS through crossed wires or wrong connections. 
Y X The Progressive Radio Safety “B” Battery 
\\\ a7 AW Radio amateurs and fans have originated easily leads the battery field in long life and 


Y/ il! vii! ; and are at the present time developing a uni- | | PTS. “by its special protection of tube ale 
mM | I versal language of their own. It has even ments against accidental crossing of wires or 
been intimated that some day this or a sim- improper inserting of tubes. 
| ilar elaborated language may become useful 22Y, Volt-Standard Size ........ $3.50 
to the peoples of the whcle world as an ab- 45 Volt-Standard Size............ 6.00 
breviated language for the written word. If your dealer cannot supply you the battery 
' Bor Hundreds of radio fans and amateurs are will be shipped direct, C. O. D. or upon receipt 


; “: % of remittance. 
now using many of the standard radio code ‘ 


terms and phrases in their writings, and sev- Dealers—Write for our proposition. 


Transmission or Reception 


The highest class Variable Condenser, eral are successfully using the code for Progressive Specialty Company 
making notes in their daily business. 


‘ “FRESH MAN SELECTIVE” There is nothing mysterious or remarkable 314 Sycamore St., Cincinnati, Ohio 


in the code. It is very simple and not un- 
like the Phillips code, which is generally 
used by wire telegraphers in sending press 


‘Mercury Variable Condenser 


Will stand more than 5,000 volts. 


' : , despatches. This radio code is based upon $ 
Plates are dust and dirt proof, thereby phonetic spelling, and in a long word many ' ou Don t Need to 


liminating leakage which creates noises. ° 
ee es eee LEE ANT of the letters are deleted. For example, the 


aes vibrations—sbsolutely quict. word radiation in radio code is cut down to Be an FE x ert 
Compact and attractive in appearance. but three letters—rdn. p 
' Mercury plates give intimate Following is a list of the most prominent, 
. contact with Mica Dialetric. used by every dyed-in-the-wool radio ama- 
i 7 2 teur: 
4 offs Near OOZGfficien Code Phrase Code Phrase 
% , ble Cond F.B.—fine business hi—radio laugh 
y asa laria, enser’ 0.M.—old man mi—my 
{ ‘ade 0.W.—old woman onli—only 
{ Can be ME hr—hear or here gv—give 
5 I a sum—som 
Do not confuse the ‘Freshman Selective’ Mercury Vari- od — i 
able Condenser with any other heretofore on the market. eee atin enuf—enough 
.0003 m. f. (equivalent to 17 plate) re conde cud—could 
.0005 m. f. (equivalent to 23 plate) ALL spk—speak wkg—working 
.001~- m. f. (equivalent to 43 plate) TYPES gud—good inpt—input 
4 au cE ri hv—have impt—important 
; All Molded Parts and Dial of the Finest Bakelite ruf—rough pri—primary 
1 . pt—point sec—secondary 
At your dealer, otherwise send purchase tubd—too bad wv—wave 
price and you will be supplied postpaid ges—guess wl—vill 
| no—know or no wy—way 
vy—very betr—better 
cond—condenser gvg—giving ‘ce ° f 
as reshman (0, Ine. freq—frequency TCA—Thermo coupled The Voice ora 
# thot—thought amps. 
' 4 > 
1 Yeactol Gondenser uces wrk—work CRA—Commonwealth Radio Nation’’ 
! Se ha N York wrkd—worked Ass’n 
vent venue ew Yor hwsat—how’s that cum—come , 
‘ 166 “ = “ soo ver : i sa The RADIODYNE is operated by simply grounding to 8 
2 : water pipe or radiator and throw a few feet of wire on the 
cu—see you r—are floor. No outside antenna or loops necessary. You don’t 
cuagn—see you again ru—are you have to be an expert to install and operate it effectively. 
cul—see you later cld—called For use in apartments, boats, automobiles, railroad abs, 
i st 73—best regards cl—eall etc., the RADIODYNE is enjoyable where other typ 
Never Before Such Radio Opportunities! a a clg—calling receiving sets would not be practical. 
Positions Assured |  2nite—tonight rite—write seg eo piste a radius of nl can be et Se 
ic the loud speaker; any wavelength from 200 to 7 J 
| Radio Companies frequently find it necessary Itr—letter DX—long distance The RADIODYNE is so sensitive that it picks up Radia 
to scour the country for licensed operators. sori—sorry tmrw—tomorrow telephone speech and music when other types of equipment 
In a number of cases ships have been held tt—that fr—for fail. 
up and in a few instances vessels have had to £6—soing erd—card Write for illustrated folder which describes the RA- 
clear port without operators. shud—should nw—now DIODYNE in detail. Every radio fan will be a 
| Study Radio in a recognized school. Write abt—about pse—please ested in this new type (antennaless) receiving 
| J to-day for illustrated booklet. poe oe oe , ° t . 0 
. wid—with aud—audibility W C l & El | C 
> M. ici A RADIO SCHOOL gnd—ground er—themical rectifier estern ct) | ec shtie z 
158 East 86th, St., New York rdn—tradiation ant—antenna a ine isconsin 
u “Best Radio School In The East” cntpse—counterpoise divr—deliver 314 5th St: Rac ’ ae 
— 
| bi—by divd—delivered 
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Guglielmo Marconi, as he appears today. 
Signor Marconi is Honorary Chairman 
of the Radio Institute of America 


Success for You 


—in RADIO 


The big men in radio today 
started—almost all of them —as 
radio operators. Very many of 
them are graduates of the Radio 


Institute (or Marconi In- 


stitute, as it was formerly 
called). 


The demand for trained radio 
men today is too great to fill. 
Beginners are needed — and po- 
sitions are open all the way up 
the ladderto the top. Trainnow. 
Radio is swiftly growing. And 
the opportunities grow with it. 


Study at home 


You can start now—at home— 
from the very beginnings of elec- 
tricity—with the same guidance 
and instruction that has built the 
reputation of the Radio Institute. 
In a few months you can be 
fitted for your Government oper- 
ator’s license—and your first job. 


The Radio Institute is under the 
auspices of the Radio Corpora- 
tion of America, which places 
more men in radio than any 
other organization in the world— 
and gives preference to our grad- 
uates. Your opportunity is limi- 
ted only by your ability. 


Advanced Radio Course 


Great popular demand bytheadvanced 
student and experienced amateur has 
led to the opening of an ADVANCED 
HOME STUDY RADIO COURSE, 
specializing in C. W., I. C. W., tele- 
phone and radio measurements. In- 
vestigate! 


Radio Institute of America 
(Formerly Marconi Institute) 
Established 1909 


324 Broadway, New York City 


Indicate by across X the course you are interestedin: 


eeccccccesceny 
Radio Institute of America, 
24 Broadway, New York 
Please send me full information about 
radio opportunities today, and your 
COMPLETE RADIO COURSE 0 
ADVANCED RADIO COURSE 0 


Correspondence from 


Readers 
(Continued from page 1087) 


Mo 


Why, oh why, is there anything in the 
world other than a C.W. brass pounder! 
The writer is one of the great army of sim- 
ple ordinary garden variety of BCLs, and as 
such, other noises of the ether interest him 
not at all. Night after night, he has hunted 
through the directory to locate a distant sta- 
tion, to get its time on the air, its wave- 
length and power, and then after much tun- 
ing and straining of ears, finally gets a faint 
whisper which he hopes is the desired goal; 
but just about the time the call is in order, 
a dot and dash hound owning station 6NIX 
starts in to tell 4MORE that he once knew 
a fellow who knew of another fellow who 
had almost worked 3BUGS using a flea 
powder can for an antenna. The result can 
easily be imagined. The patiently sought for 
announcement goes a-glimmering, another 
long wait is quite the proper thing, and 
there are excellent chances of the same dis- 
astrous results. And all because two indi- 
viduals would have speech with one another 
while the station they are murdering is en- 
tertaining thousands. 

The writer experienced this trouble very 
early in the game, and on the advice of 
experts discarded his four-tube single-circuit 
set and invested in a three-tube Reflex out- 
fit to be used with loop. But not being able 
to raise any DX stuff, and having the mis- 
taken idea that he had as much right to use 
the atmosphere as anyone else, finally pur- 
chased a five-tube Neutrodyne go-getter. 
Being able to reach out further only made 
matters worse for now there is a whole 
flock of “splatter-buzz” to dodge. 

This bunch of grief is directed principally 
at the owners of spark, unfiltered C.W. and 
I.C.W. stations though those operating pure 
C.W. outfits using solid ivory condenser 
plates in their wavemeter instead of a good 
piece of hard rolled aluminum are also help- 
ing to make the air dirty. It is surprising 
how high some 200-meter C.W. stations can 
get and still imagine they are only pushing 
out 200 bumps at a time. But be that as it 
may the spark boys are the ones who win 
the rubber pointed ice pick. They seem to 
have the impression that Darwin evolved air 
for their special and sole benefit. The broad- 
cast stations have millions invested for 
the simple purpose of giving free entertain- 
ment, knowledge and pleasure to millions, 
and against this deluge of progress and en- 
lightenment, a few short-sighted ether dis- 
rupters would pit their puny strength, for, 
according to latest returns, there are 2,790,- 
045 receiving sets in commission, with an 
estimated listening in audience of 11,160,180. 

Look through any of our excellent radio 
magazines and 95 per cent of the reading 
matter and advertisements carried are made 
up to register on the despised and never-to- 
be-considered BCL. But the worm is turn- 
ing; in fact, one has already turned, and the 
rest of his life will be spent in the occupa- 
tion of trying to get some clean air : 
laboring under the policy of common sense, 
and the most good to the greatest number. 

W. Ep. Epwarps, 
285 W. Washington St., 
Pasadena, Calif. 


THAT’S THE SPIRIT 


Editor, Ravio News: 

This is my first “pop off,” but not my last 
as long as I read Rapio News. Having just 
got my November copy, I looked it over and 
noticed Mr. Kamp’s letter. I think his idea 
of amateurs teaching code is a great one. 
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ONE CHARGER 
| for Every Radio bate 
| 


Longer distance and clear sig- 
nals are the pleasing results 
which you can be sure of when 
both the A & B batteries of your 
radio set are storage batteries. 
No other source of power for 
radio equals the storage battery. 


The Valley ABC Battery Charger is 
so simple and so easily operated that 
it makes storage batteries the most 
convenient and inexpensive source of 
power for radio. Enjoy radio at its 
best. Use storage batteries and charge 
them with the Valley ABC Battery 
Charger. 


Charges 2-volt peanut tube batteries, 
6-volt A Batteries, 6 and 12-volt 
automobile batteries, and 1 to 4 B 
Batteries. Bakelite panel, glass top. 
Harmonizes with any receiving set. 
At good radio shops. 


VALLEY ELECTRIC CO. 
3157 S. Kingshighway St. Louis, Mo, 


ge CANT BUY THEM 
AT YOUR DEALERS 


SEND DIRECT TO US 


“Red-Heads” are guaranteed 
radio phones. You run no risk 
when youbuythem. Money back 
if, after 7 days’ trial, you’re not 
satisfied that they're the best 
receivers on the market at the 
price. Why not act right now 
andgetapair? It’llmeangetting 
the maximum from broadcast- 
ing from the day you put them 
into use. 


ED-HEAD 
sADIO+— 
JECEIVERS 


These remarkable head-sets are made by The 
Newman-Stern Co., one of the pioneer radio man 
utacturing houses in America. 


JUST OUT 
The new 1924! The new 1924 © 
ne F $= 00 


$ Qs 


od 0 

Complete 
Thtspthoviendact sam 
ohm “Red-Head.” The 
1924 Model F has eleven 
improved features. Sen- 
sitive and fine-toned;alu- 
minum case; famous 
brown-red ear caps;mili- 
tary headband; high- 
grade cord, 


ae 00 

Complete’ 
The Junior Model has™ 
most of the quality fea 
tures of the standard 
Model F here described. | 
The resistance is 2,00 
ohms per set instead of 
3,000 ohms. A remarkable” 
value, 


“Red-Heads” sent prepaid on receipt of price it 


| you are unableto get them at your dealer's. 


| THE NEWMAN-STERN COMPANY 


Dept. RN 


Newman-Stern Bldg. 


Cleve! 


dere. | 


erage dire 
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See eee eee eee eee eee eee eee ee 


“Took it 
in preference 
to all others” 
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HIS letter, like scores of others sent us by enthusiastic 

owners of dtlas Loud Speakers, reveals how great is the 

difference between ordinary loud speakers and this real 
radio reproducer. It is the difference between real and artificial 
revival of the music broadcasted. The exclusive “double dia- 
phragm” responds equally true over the entire range of musical 
cycles. There are no distortion points. This device is adjust- 
able to your set and particular receiving conditions. 


- Hear the Atlas : 
Loud Speaker 


Ask your dealer for 2 
demonstration. Submit 
it to any reasonable 
test. Get the proof 
NOW. 
LIST PRICE 
COMPLE?) & 


(2 ) 


ORANGE ST, RADIO DIVISION - te Co. Inc N. ie | 


Write for Illustrated Booklet “F.” 


Letters from Users Requested 


Make Your Own Loud Speaker with THE 
ATLAS UNIT, with phonograph attachment $13.50 
(Unit without attachment $12.50) 


; Sole Canadian Distributors: 
The Marconi Wireless Telegraph Company of Canada, Limited, Montreal, Canada. 
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ini 
ELECTRAD 
PRODUCTS 


The NEW DIODE 


Discard crystals! Use the 
Electrad Diode in all cir 
cuits. Overcomes former 
difficulties with reflex 
work. Gives greater vol 
ume, greater selectivity 
and steadies the circuit. 
Eliminates tedious  ad- 
justments for change of 
wave lengths. A perfect 
detector tube. Real re 
sults. Absolutely guaran 
teed. 


Socket 50c 


RADIO’S GREATEST INVENTION 


Electrad Variohm 


Doubles your receiving distance. Give the 
precision value of grid leak resistance your 
detector tube requires. Variohm does the 
work of a thousand ordinary grid leaks. 
Resistance variations secured are infinitely 
close and gradual, not by steps and jumps. 
Range % to 10 megohms. Increases vol- 
ume. Eliminates circuit noises. Enables 

uu to get distant stations clear and dis- 
feet. Absolutely guaranteed. 


75c 


The LEAD-IN 


Fits right under closed 
window. Can be bent 
into any shape to fit 
ledges. Covered with 
fire-proof insulating ma 
terial which prevents 
grounding of circuits on 
wet window sills. Takes 
the place of ungainly 
porcelain tubes and 
holes in the window 
sash. Fitted with Fah- 
nestock Clips. Always 
presents a neat appear- 
ance, 


40c 


All products at your dealers, otherwise 
send purchase price and you wiil 
be supplied postpaid. 


Write for Fs gy Cockaday-Diode 


eflex Circuit. 


ELECTRAD, Inc. 


428-H Broadway 


New York 


ie 


This will bring the amateurs and BCLs 
close together. 

I am like Mr. Kamp, I am getting tired 
of so much broadcast reception; I like to 
listen to the amateurs. It gives me a thrill 
to hear an amateur sending code slowly 
enough for me to read it. 

Another thing I would like to say is that 
I have yet to meet an amateur who would 
not help me with any radio problem. It was 
an amateur, back in 1913, who got me inter- 
ested in wireless, and an amateur is helping 
me erect a transmitter now. He has given 
me hook-ups of his own that have helped 
me very much. I believe the amateur and 
BCL will have to co-operate before radio 
will be a very great success. 

I hope to be in the amateur ranks very 
soon and will help all I can. 

Ropert B. HECKERT, 
7, Box 30, Independence, Kan. 


WANTS TO LEARN CODE, 
Editor, Rapio News: 

After reading the “Correspondence From 
Readers” column, I cannot refrain from 
making some comment on the subject dis- 
cussed. 

First, Iam a BCL and I want to say that 
if the “hams” in my town were willing to 
give me some “dope” on the code and special 
slang used, the rest of the BCLs and 
myself would have less to say about the 
interference caused by “hams,” for the dit- 
dot would be just as fascinating as the 
squeal from Cuba. However, I haven't run 
across a “ham” as yet. As to an attempt at 
getting together, nothing has been done on 
either side. I am in favor of a “get-to- 
gether” to stop hard feeling. 

I am using a honeycomb set and yet on 
500 meters I can hear the rock crusher on 
the same block going full blast. I am em- 
ployed now as a builder of radio sets and 
have had experience with all sorts of cir 
cuits. I still have to see a set that will tune 
sharply enough to eliminate the old fash- 
ioned rock crusher, for that is what it 
sounds like in the phones. I am in favor of 
abolishing the single circuit receiver as well 
as the spark transmitter. Above all, let’s 
be fair. We all have equal rights on the 
air. Just because a fellow knows a bit more 
about the science does not mean that he 
should have more rights on the air. 

B. Lunin, BCL. 
128 Court St., 


FLORIDA’S RADIO 
Editor, Rapio News: 

Both you and Mr. Perry probably realize 
by now that anyone who writes of Florida 
invariably starts something. May I add my 
little bit? 

We went north for a vacation trip and 
found radio everywhere. In fact, we found 
so much of it that we decided we wanted a 
set ourselves. To the radio dealers we put 
the question “What kind of a set should we 
have to get WDAL, our nearest station, 
which is 113 miles north of us?” The 
dealers held up their hands in_ horror. 
“Radio in Florida!!! It cannot be done.” 
So we tried to play golf. Some of the 
country clubs would let us play if we bought 
the course, and, having no dynamite, we 
couldn’t get into the others at all. So we 
took our golf money and bought a radio set 
to find out for ourselves. We have “shot 
the whole works.” <A _ five-tube set, two 
stages of radio, detector, and two stages of 
audio frequency, loud speaker and storage 
“A” and “B” batteries. What could be 
sweeter for a dealer? We bought the parts, 
put them together, and they worked. 

Now for the joker. No one in Daytona, 
Fla., can get Jacksonville. I will not enclose 
my correspondence with WDAL, as I don’t 
want this wheeled to your desk on a truck. 
We would like a little jazz with Mak Jong 


Newark, N. J. | 
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rt Powerful 


AT YOUR DEALER’S 
COUNTER 


Buy a good Head Set. 


Good Head Sets must have Powerful Magnets. 
Powerful magnets ensure sensitivity, great vol- 
ume of sound and true tonal quality. 

The power of Head Set magnets is easily test- 
ed at your dealer’s counter. 

Unscrew the cap on the ear piece. Place the 
thin circular diaphragm on the counter. Hold 
the ear piece above it and see how far the 
magnet will pick up the diaphragm. 

The farther the pick up, the more powerful 
the magnet, and the better the Head Set. 


A Stromberg-Carlson Head Set will pick 
up its diaphragm at least one-fourth of 
an inch. Will yours? 


Stromberg Carlson. 


Have You Found 
a Really Good = 


Radio Frequency Set? 


—a long range set that is easy to tune— 
only two controls—that brings in big vol- 
ume yet can be sold at a popular price of 
$70.00 for a four tube set in a mahogany 
cabinet. 


To keep posted on what’s new you owe 
it to yourself to write for descriptive lit- 
erature on the Globe No. 820. 


Manufactured by 


GLOBE ELECTRIC CO. 
MILWAUKEE 


GLOBE 


RADIO 
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Feature Formica Panels 


WM U-RAD is another high quality, nationally advertised 
I radio line, which uses Formica Insulation for Panels. 


Acceptance, by the great majority of leaders in radio, is Formica’s 
certificate of character. This acceptance is so general that 
Formica’s position is one of real dominance in radio insulation. 


Naturally amateurs, who build their own sets, and dealers, who 
wish to supply their customers with the best material, prefer to 
handle a material that is so widely preferred in the best informed 
circles. 


Dealers: Formica’s great national and trade adver- 
tising campaign this year is again the most powerful 
support behind the radio dealer. Quick service on 
sheets or panels in individual envelopes. 


THE FORMICA INSULATION COMPANY 
ae 4618 Spring Grove Avenue, Cincinnati, Ohio 


Sales Offices 
J 
5 50 Church St., New York, N. Y. 1210 Arch St., Philadelphia, Pa, 516 Caxton Bldg.,Cleveland, Ohio 
422 First Ave., Pittsburgh, Pa. 1819 Lyndale Ave., S. Minneapolis, Minn. 9 S. Clinton St., Chicago, Il. 
1042 Granite Bldg., Rochester, N. Y. Sheldon Bidg., San Francisco, California 313 Title Bldg., Baltimore, Md. 


415 Ohio Bldg., Toledo, Ohio Whitney Central Bldg., New Orleans 47 King St., Toronto, Ontario 


SHEETS TUBES RODS 
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in the afternoon, but we cannot get it. We 
have to wait for dark and then we catch it. 
We are not DX hounds, but we thankfully 
take anything that comes. I get all of our 
stuff between 6:30 and 10:30 p. m. Con- 
trary to the general opinion, a hotel man 
does get tired, even though he apparently 
does nothing. The following is my station 
list: KDKA, KYW, PWX, WBAP, 
WBAV, WBZ, -WCAP, WCX, WDAR, 
WEAF, WFAA, WFI, WGM, WGR, YY 
WGY, WHAS, WHAZ, WHB, WIP, (CLA : 
WJAR, WJAX, WJAZ, WKAG, WMAK, SSS a 

WMC, WOAT, WOC, WOO, WOR, WOS, he) 

I° 


Fits Anywhere-Smaller — WSAI, WSB, WSY, WTAM and Laye 


7 So, if you will ask your friends to quit e | 
than a Ma azine - telling people, “There is no radio in Flor- Layel nsu 
All Enc osed ida,” we will not have to tear our set apart 


to show that there is no phonograph con- Serotaborg-Carlson Hived Set aan Mer 
r i F a5 , oa? wound a:layer at a time with a wrap 
= pele - te eng wed cealed. That “I know ee lying look tough insulating material between layers. 
which you now require a 100 that you get when you tell a man he has ne 
foot or longer aerial, an indoor i This high grade construction is revealed by 


just heard Pittsburgh on the loud speaker sawing through a section of a coil taken from 


strung aerial, or an awkward loop certainly is annoying. They drive our deal- | the 

aerial no better than the first one in- ers crazy. Yes, dealers. We have three in 

vented—infinitely improved upon by | a town of 6,000. I don’t know how many Stromberg Carlson 
the Warren Radio Loop that fits into | sets there are in town, but I have nine 

a coat pocket. Interference eliminat- | friends who are hunting for the guy who HEAD SET 

ed. This wonder aerial selects and | lets his set oscilliate all evening. ; It’s the only head set construction which will 

tunes with remarkable ease and accu- So I rise to say, “We have radio in this | stand up under the high plate voltages now 

racy. All enclosed by Bakelite shields. part of Florida.” prevalent for loud speaker hook-ups. 

Four compact sizes for every purpose. G. P. ALLEN Therefore, it’s the only head set construction 
The best known—the best liked. Sat- Austin Hotel. Daytona Fla. which ensures permanent sensitivity. 

isfaction unrestrictedly guaranteed. : z It’s a construction hick e* ag fea- 

| ture of Stromberg-Carlson Hea ets. 

Write for the name of the nearest APPLAUSE Ask Your Dealer 


Warren dealer and Bulletin T102. Editor, Rapio News: 


Stromberg-Carlson Telephone Mfg. Co. =, 


, oe of — cards sent to the ROCHESTER, N. Y. Li t 
entertainers at the various stations in appre- ‘ y 
A Type For Every Set ciation of their efforts, here’s mine showing : 
Type A-737 (300-700 ued 6 —_—, “iin 1 
e@quere—non-directional ........... 10. L S 
Type A-7236 (175-1000 meters) 6 B # tation s 
inches equere—non-directional ..... 12.00 
Type B-2537 (300-700 meters) 18 inches of 
square—directional ............... 20.00 , I 
T BL-2520 (200-18,000 meters) with 
Tenoyoumb coil mounting, 18 inches Le Roy Howard : 
squere—directional .............-. 25.00 < 
V-DE-CO RADIO MFG. Co. 
Dept. N ASBURY PARK, N. J. | THE FRANDSEN TUNER 
AND VARIOCOUPLER 


S. 1. 


Bremer-Tully Vernier Tuner 

These three instru- Vernier Condenser Massachusetts 
ments, The Bremer- R 
Tully Tuner and the 
two Bremer - Tully 
twenty-three plate 
Vernier Condensers, 


our Old Lady of the Broom enjoying a con- 
cert through my flivver set. She’s still up AT ot ee wn Anwsicd TUNER 
to date after 300 years or so, too. OP ences si shinies 4 
L. R. Howarp The most efficient and selective tuner made, 
~~ re For single circuit with tickler or variocoupler 
with loose coupled primary and secondary cir- 


»< etn 
y 


. 4 cuits, 
hooked up in Bremer- Uni iT CRYSTAL RECEPTION ena we ee variation of — - 
. : 7 niversal Tuner = on ~ eonare « ductance of the antenna circuit  withou' 
Tully Circuit No. 2 Editor, Ravio News: SWITCHTAPS and without a VARIABLE 


will give a receiving After hearing so much about crystal sets CONDENSER in the antenna circuit. 


: being only for short distance, I am sending Complete for panel mounting, postpaid, $7.50. 
set that can’t be beat you my record. Using a galena crystal and | | RADIO RESEARCH LABORATORIES 
—for distance—selec- ¢ no amplification, I’ve heard 29 stations, 21 ATASCADERO, CALIFORNIA 


tivity—and volume. 

Our book on Better 
Tuning tells you why 
and shows you how. 
Sent on receipt of 10c 
or free with each 


over 500 miles and four over 1,000 miles. 
I use no special circuit only a tuning coil and 


an 11-plate condenser. The phones are 3,000 
ohms. There is no tube set in the immediate 
vicinity. The nearest are three, six, seven 


and eight miles, respectively. The farthest 
station is KHJ, which is 1,200 miles. I got 


Largest radio publishing organ- 


KHJ, WJAZ and PWX twice this season oes ° 
t ; . 
neem : (since October Ist). I have received the ization in the world, wants sales 
Ask your dealer — if following stations: WOC, Davenport, 934 men, either whole or side line, to 
he can’t supply you miles; WBAP, Fort Worth, 240 miles; sell an assortment of 20 books to 
write us. a ae City, 694 miles; WFAA, the trade 
allas, miles; WHB, Kansas City, 694 Saal * et 
BREMER-TULLY MFG. CO. miles; WJAD, Waco, 172’ miles; WOS. Jet- Liberal commission to hustlers. 
Canal and Harrison Sts. ferson City, 720 miles; WMC, Memphis, Box 233, Rapio News 
CHICAGO 624 miles; WKY, Oklahoma City, 428 miles; New York City. 


WOAW, Omaha, 840 miles; PWX, Ha- 


1924 
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What you have been waiting for 


ERE are two rugged little storage batteries 
designed particularly for low-voltage tubes. 
Although they weigh only 5 and 6 pounds, 


| they are of true Exide quality. Highly efficient 


and with ample power for long-distance receiv- 
ing, these batteries will give you a type of 
service that you would find it hard to duplicate. 


These sturdy little batteries are neat and com- 
pact. They were specially designed for WD-11 
and UV-199 vacuum tubes, but can be used with 
any low-voltage tube. The two-volt Exide A 
Battery consists of a single cell. It will heat the 
filament of a WD-11 or other quarter-ampere 
tube for approximately 96 hours. The four-volt 
A battery, having two cells, will light the filament 
of a UV-199 tube for 200 
hours. 


Service you will 
appreciate 


Exide Radio Batteries are 
carefully constructed on 
sound engineering princi- 
ples. They give the kind 
of service every radio fan 
would like to get from his 
storage battery. 


For six-volt tubes 
Like all Exide Storage 
Batteries, the Exide A 
Battery for six - volt 
tubes is dependable and 
long-lasting. It is made 
in four sizes, of 25, 50, 
100, and 150 ampere 
hour capacities. 


As you know, any varia- 
tion of current in the plate 
circuit produces weird 
sounds in your phones. 
With an Exide B Battery hooked up to your 
set, static is the only undesirable sound you will 
have to contend with. The Exide B Battery 
supplies steady, noiseless current. It permits the 


niceties of adjustment that make radio receiving 
an unalloyed pleasure. 


The Exide A Battery for six-volt tubes has 
extra-heavy plates, assuring constant potential 
and uniform current overalongperiodofdischarge. 
Like all Exide Batteries, 
it embodies the finest 
materials available. 


In marine and 
commercial wireless 


On sea and on land the 
Exideplaysanimportant 
role in the industrial life 
of the nation. In marine 
wireless, Exide Batteries 
provide an indispensable 
store of emergency cur- 
rent. A majority of all government and com- 
mercial wireless plants are equipped with Exides. 


Exide Radio Batteries are sold by radio deal- 
ers and Exide Service Stations everywhere. Ask 
your dealer for booklets describing in detail the 
complete line of Exide Radio Batteries. Or write 
direct to us. 


Exide 


RADIO BATTERIES 


Exide B Batteries 


give noiseless, full-pow- 
ered service over a long 
period of discharge. De- 
signed throughout to pre- 
vent electrical leakage. 
Capacity, 3 ampere hours. 


THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA 


Service Stations Everywhere 


Oldest and largest manufacturers in the world of storage batteries for every purpose 


Branches in Seventeen Cities 


New 1924 Model 


LOU 
SPEAKER 


See It Today 


en into your dealer’s store—he 
will gladly give you a demonstra- 
- tion without obligation. See this 
Mahogany Finish wonderful new value, placed on the 
Pri N market now for the first time. You 
rice INOW will realize the outstanding superior- 

ity of the new Pathé Loud Speaker. 

| = Notice its beautiful Mahogany finish 
and its ability to reproduce long dis- 


(iiest of Sieaaneet T0988) tance signals clearly. With the new 
low price it is the best buy on the 
market. 


FREE PAMPHLETS 


Write now for free pamphlets on the Pathe Loud 
Speaker, Pathé Variometer, Pathé Variocoupler, 
Pathé Dials and the new Curtantenna. 


Jobbers and dealers write for new special 
proposition 


PATHE PHONOGRAPH & RADIO CORPORATION 
20 GRAND AVE., BROOKLYN, N. Y. 
Western Sales Office, 533:Wabash Ave., Chicago, III. 


SUPER VALUES. 
PStity 20% OFF LIST PRICES Sisto atranatls 
SPECIAL manataenee A Gscsiolde a Kenko oo  ———— $6.50 
Reinartz Circuit Complete sist OUR 


Genuine Reinartz Coil endorsed by John List OUR indi 
L. Reinartz and bearing his signa- Price Price sore pinting —_ seeeeeeeeeeeenee 4 = 
ture. The only genuine coil for this ~ Pare sane seees eS eee ‘35 35 
eirevit on the market. All others are 3 Switch Levers with Knobs ........- ° 
imitations ......... Pi | yea $ 2.50 $ 2.00 One Baseboard for mounting .........- 4 = 
One 7x10x3-16 Radion Panel ......... 1.25 — See ee Condenser .........- nm = 
National Bakelite Socket ............. 1.00 .40 Blue Plats with PETS Ageia oi : 
Vernier Rhoostat ................000. 1.50 1.00 tor aseuebty and SeeuNtIN .-.-... 50 50 


Two 23 Plate Variable Condensers at 


SIN So Gos in sab bis + vases 6.00 $.00 —— 319.05 
Switch Points and Nuts.............. -80 40 sggcig oI) lel Sle ed ce cee ‘ 
ix Switeh Stop Points and Nuts...... 740 ‘20 
etait aoen: ie me OUR PRICE $11.05 


All the necessary serews, nuts and miscellaneous small parts whieh are necessary to complete the set are ineluded 
in the above prices. Any part in either of these circuits may be purehased independently at the advertised cut prices. 
SEND MONEY ORDER, INCLUDING POSTAGE WRITE FOR OUR CATALOGUE D. 


The Radio Mail Order ¢ ' . Y 3 West 29th St. 
1 Known for Ou | HAN Es-Z ENE R J ew York City 


Low Prices 
Insure your copy reaching you each month. Subscribe to Radio News—$2.50 
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vana, Cuba, 1,080 miles; KSD, St. Louis 
790 miles; WOA, Kansas City, 694 miles. 
WSB, Atlanta, 792 miles; KHJ, Los An. 
geles, 1,200 miles; WJAZ, Chicago, 1,030 
miles; KYW Chicago, 1,030 miles; WSY 
Birmingham, 730 miles; PYZ, Mexico City. 
700. miles; WAAW, Omaha, 840 miles: 
WEAY, Houston, 192 miles; WNAD, Nor. 
man, Okla., 470 miles; WAAP, Wichita, 576 
miles; WPA, Fort Worth, 240 miles; WGM 
Atlanta, 792 miles; WOAA, Ardmore, Okla, 
392 miles; KLZ, Denver, 792 miles; and 
WMAB, Oklahoma City, 428 miles. 
Most of the stations at about 500 miles are 

received regularly. 

GILBerT Beck, 

Route 3, Box 56, 

San Antonio, Texas. 


THE OTHER SIDE 
Editor, Rapio News: 

With further reference to the bootleg tube 
situation: In the December issue, Mr. J. W. 
Jackson of Brooklyn, N. Y., states that the 
manufacturers of legitimate tubes are en- 
couraging bootleggers to manufacture tubes 
by not offering legitimate tubes to the pub- 
lic at $1.50 or $2.50. 

Those people who are inclined to make use 
of bootleg tubes are merely encouraging the 
bootleggers and causing legitimate manufac- 
turers much unnecessary trouble and expense 
—the cost of which will naturally be wiped 
off—in the sale of tubes. 

By supporting bootleggers in buying their 
filthy wares you, and everyone else buying 
them, are responsible for the high price of 
legitimate tubes. 

I believe in fair play, I also believe 
that the best tubes can only come 
from the great laboratories which have 
the facilities to manufacture them. Their 
research engineers are YEARS AND 
YEARS ahead of any of these fly-by-night 
concerns which are turning out fairly good 
Mazda lamps for vacuum tubes. We can- 
not, on the outside, realize how far ahead 
these great companies are, until we attempt 
to file a patent and have an investigation 
made of the files to ascertain whether our 
patent is worth while or not—then the truth 
dawns upon us. 

Numerous foolish devices have been 
brought out by concerns that ought to know 
better—and tried to get by the patents of the 
vacuum tube. Don’t fool yourself into be- 
lieving that any outsider can make vacuum 
tubes AS GOOD, not to say BETTER, than 
the legitimate makers, because, while this 
country is fairly large, there are no other 
concerns as large as that one—no concerns 
which have the brains at work in their re- 
search laboratories—no concerns in_ this 
country which can legitimately manufacture 
a three-element vacuum tube. 

There is no argument at all—the proof is 
so convincing that one must call black white 
in order to mis-state the facts. 

E. T. Jones, 
864 Roosevelt Place, 
New Orleans, La 


CONDITIONS IN SOUTH AMERICA 
Editor, Ravio News: 

This has been my first visit to South 
America in four years. In that four years 
commercial, naval and amateur radio has 
gone forward in whirlwind fashion. The 
pace has not been so rapid in Brazil for # 
unfortunate amateur. In scouting the city 
for a few parts required for the ship's st 
I was amazed to see but one or two antenna 
that would have been a great credit to @ 
twelve-year-old “radio plebe.” 

The tube transmitters are fast taking the 
place of spark in this section of the wort, 
as well as in North America and Europe 


a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 


In my line of duties with the stations equ"? 
| ped for continuous waves, it appeared t 


& 
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IN NAPOLEON’S DAY 


N the early part of the nineteenth century the semaphore was the quickest 
means of transmitting information. Great battles often hinged on the 
information received or sent by this method. 

Today, due to sensitive instruments and electricity, messages are conveyed 
over vast distances with the speed of light. 

Your radio set receives the faint electric waves sent through space and 
builds them up into relatively strong currents, but it is your head phones that 
transform this current into the music or spoken words that you hear. 

Your set can be no better than your head phones and, as the enjoyment of 
broadcasting depends upon the quality of sound, you cannot be satisfied with 
inferior phones. 

Holtzer-Cabot Phones are the perfected results of over twenty-five years’ 
specialization in sensitive electrical instruments, With Holtzer-Cabot Head 
Sets you may be sure that you are getting all the enjoyment that your radio set 
can give. 


Holtzer-Cabot Loud Speaker, $25.00 
Holtzer-Cabot Phonograph 
Attachment, 10.00 


No. 2 Universal Head Phones, 9.50 
No.4 National Head Phones, 6.00 
Write for booklets “What you should know about 
} Radio Reception” and “A better Loud Speaker.” 


THE HOLTZER-CABOT ELECTRIC CO. 
125 Amory Street, Boston, Mass. 
6161-65 South State Street, Chicago, Ill. 
Department D 


ONE THOUSAND AGENTS 
WANTED 


WE want one thousand agents to sell subscriptions to RADIO 
NEWS, SCIENCE AND INVENTION and PRACTICAL 
ELECTRICS. We will pay a generous commission for this 
work and help you in every way. Our three publications are 
leaders in their fields, ready sellers and this is an offer well 
worth your while. A few spare hours a day will bring you a 
handsome return. Write regarding our proposition at once and 
be the first one to get started in your vicinity. 


Experimenter Publishing Co. 


HERBERT H. FOSTER, Sales Manager 
53 Park Place New York 
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| they are not yet fully acquainted with its 
proper method of operation. They change 
from one wave to another very rapidly with. 
out the proper “QSY” and the plate supply 
is poor and unsteady. It is, indeed, a very 
hard task to master a radiogram transmit. 
ted from one of these naval or commercial 
stations. 

The amateur, I am informed by a reliable 
source, is nil. For one to transmit on any 
wave in Brazil places himself in a wobbly 
chair with a serious charge hanging over 
him. To receive broadcast music, one must 
pay a rather high tax in addition to an out- 
rageous price for the receiver. Two of the 
largest and well known radio and electrical 
manufacturers have branches here. Neither 
of them carry radio apparatus. 

Argentina is a bird of another color. The 
story is directly the opposite. Amateurs 
are in abundance, as are broadcasting sta- 
tions, but their waves! Good heavens! It 
is possible to tune them -in from 200 to 2,000 
meters! I am referring to only a few, the 
majority of them being on a good sharp 
wave between 200 and 600 meters! 

It is indeed a simple task to listen, on per- 
haps a wave of 590 meters and enjoy several 
concerts at the same time! If our broadcast- 
ing regulations were in existence here, the 
“please repeat” would not be the familiar 
saying of several ships and stations within a 
few hundred miles of Buenos Aires. Modu- 
lation in practically every studio is perfect, 
It should be. They arise at 7 A. M., start 
a series of tests in broadcasting and con- 
tinue until well after midnight. 

Buenos Aires itself is a beautiful city, 
The amateur and broadcasting aerials, to the 
American eye, corrupt the beauty. One 
aerial in particular, I noted. When I saw 
it about a mile from its location, I was 
amazed because it was a beauty for an ama- 
teur to own or build. We (my friends and 
co-operators) hurried to the spot to see more 
clearly. Here is how it was built. The 
masts were constructed of 34-in. angle iron, 
about 8 ft. at the base and extending into 
the air for 150 ft. Each was separated a 
distance of 100 ft., having a double cage with 
a cage lead-in to the shack between the masts. 
But wait! There were eight guy wires from 
each mast, from the top, and a little over 
the middle. Not one of them was less than 
100 ft. in length and there was not an insu- 
lator from top to bottom! The guy wires 
were brought down to a steel fence that en- 
closed the building. A counterpoise of eight 
wires on steel spreaders with a few porce 
lain insulators, ran from mast to mast about 
12 ft. above the ground. The cage lead-in 
entered the shack between the fourth and 
fifth wires of the counterpoise a few feet 
above the top of the small building. 

In order to purchase apparatus here, one 
must have a very good income. The prices 
are approximately 200 to 250 per cent higher 
than in the United States. Of course, one 
must realize that everything is imported. 
purchased two .006 and one .0002 paper con- 
densers, a U.V.-712 transformer, 30 feet of 
No. 16 wire (R.C.) and two jacks. The bill 
was $13 in American morey. How many 
hams would there be in the States if prices 
like that prevailed ? . 

The static is detrimental to DX reception, 
although a few boys from the States roll in; 
5MS is the most persistent that I can recall 
The list I compiled. has been introduced to 
the “W.B.” It cannot be found and I am 
sorry that I am unable to tell who they wert. 
For commercial DX records and using 4 
tube transmitter, it is “WIM.” We copy 
him at this port, a distance of 5,375 miles. 
WSA is next, then WCY. The last two use 
spark not exceeding nine and five kilowatts 


respectively. 
Jr., KDYI (WD). 
Buenos Aires, Argentina, 
S. S. Western World. 


(Continued on page 1140) 
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+} INSIST ON FADA 
“| NEUTRODYNE PARTS 


» successfully construct Neutrodyne circuit radio receivers requires special 
parts called ‘‘Neutrodons” and ‘‘Neutroformers. 


nust These two FADA parts and especially the ‘“‘Neutroformer” must have very 
out critical electrical constants. Values of inductance, high frequency resist- 
ance, coupling co-efficient, and mutual inductance are of extreme importance. 


FADA engineers working for the past year in close cooperation with Pro- 
fessor Hazeltine have designed FADA Neutrodyne receivers and special | 
ther Neutrodyne parts that function efficiently. The radio experimenter using 
such FADA parts and the FADA “How to Build It’? book can build satis- 
The factory home-made receivers a the Hazeltine Neutrodyne Circuit. 


FADA ‘‘Neutroformers’’ consist of a 
variable air condenser and a very spe- 
A cially designed radio frequency trans- 
la 5 i . ; former. Calibrating the ‘‘Neutroform- 
ith The FADA set of Neutrodyne parts pictured above consists of three ers oo each set of parts insures prac- 
: “Neutroformers’, two ‘‘Neutrodons’” and a thirty-two page book—the eal identical dial settings of the 
sts : Rae . Ne 1 Ae brs t completed Neutrodyne receiver. 
} most comprehensive information on Neutrodyne receiver constructin pub- 
om lished. The total cost only $25.00. 


ver The five tube Neutrodyne receiver pictured below was built using FADA 

ian parts and instruction book. Such a receiver, having two stages of tuned 

radio frequency amplification, vacuum tube detector, and two stages of 

audio frequency amplification will bring in both local and long distance ; P y : 
at? : 5 . Seas we FADA ‘‘Neutrodons’® are very special 

res broadcasting stations (from 1000 miles and over) with extremely good variable condensers having a capacity 

en- loud speaker volume and with a pleasing purity and clarity of repro- of approximately 1 to 10 micro micro 

ht duction. farads. All high frequency losses are 

y reduced to a low minimum in these 

FADA_ neutralizing capacities or 

*‘Neutrodons.’”’ 
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Performance ! 


RECEIVER NO 102. PRICE, $95.00 


(Licensed Under Armstrong Patent 1,113,149) 


Audio Frequency Transformer, No. 50 


Gives maximum amplification without distortion 
Ratio 3% to 1. Moisture proof. 


PRICE, $4.50 


No. 10 


Twenty-three plates, capacity .0005 M.F. 
Built-in vernier—low resistance and losses 


PRICE, $4.50 


Vernier Variable Condenser, 


ST 
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Y 3 COMPLETE LINE 


Read this Letter: 


Melrose, Mass., November 10, 1923 
National Chelsea Radio Corp., Boston, Mass. 

Gentlemen: I know that you will be interested 
in the remarkable reception which I obtained 
with one of your Type No. 102 Regenerative 
Receivers. 

I received the instrument Friday, November 
2, and connected it in the presence of two of the 
Boston Edison Company's engineers. On this 
evening without any previous experience, I 
heard practically every station throughout the 
Middle West on a loud speaker I am very 
much delighted with the performance of this 
receiver. 

I am attaching below a list of stations which 
I have heard during the past six days. All of 
these stations were received on the loud speaker 
with sufficient volume to be heard all over my 
home with the exception of Denver. Nearly all 
of these were received prior to 10 p.m. 

WOC Davenport, WOAI San Antonio, KLG 
Denver, WHN New York City, KHJ Los An- 
geles, WFAA Dallas, WDAR Phila., Pa., 
KDKA Pittsburgh, Pa., WRC Washington, D 
rm. EAF New York City, WOR Newark, 
(FCF Montreal, WGY Schenectady, WBZ 
Springfield WHAZ Troy, N. Y., WCBD Zion, 
Ill., WAAM Newark, N. J., WGR_ Buffalo, 
WJZ New York City, WOS Jefferson, Mo., 
WCAU Phila., Pa., WFI Phila., Pa., WNAC 
Soston, WGI Medford, WDAP Chicago, IIL, 
WTAM Cleveland, Ohio, WLAG Minneapolis, 


it, KYW Chicago, WDAP Chicago, WSB 
Atlanta, KSD Kansas City, WHAS Louisville. 


Assuring you that I am an enthusiastic boost- 
er of Chelsea Receivers I remain 


Yours very truly, 
AUBREY R. GOODWIN. 


You can secure the same results with this 
wonderful Chelsea Receiver 


CHELSEA PARTS 


The marvelous results obtained 
by CHELSEA RECEIVERS are 
largely due to the Chelsea Parts. 
If you are ‘building your own set 
you may be certain that the use of 
Chelsea Parts will give you the 
maximum results. 


Write for our large Catalog No. 7 illustrating a complete line of sets and parts 


NATIONAL CHELSEA RADIO CORD. 


739 Boylston St., 


Boston, Mass. 


The Newest Thing in Radio—The Cico 
Bakelite Jack 


Moulded completely from bakelite—no metal in 
frame construction. Wires connected to Nickel 
Plated Brass 
Binding Posts 
—no soldering 
necessary. Spe- 
cial whitened 
phosphor 
Bronze Springs ff 
used through- 
out. Contact 
points of Ster- 
ling Silver. 


No. 30-Single circuit open $.80 
No. 31-Single circuit closed .85 
No. 32-Double Circuit ..... .90 
No. 33-‘‘A’’ Battery Switch .90 


Consolidated Instrument 


The Best Plug on the Market—The Cico 
2-Way Plug 
A recognized leader in its field for two years. 
Takes either one or two 4 
sets of headphones 
simultaneously. Just insert 
two cord tips in each slot 
instead of one. In the 
same manner, loud speak- 
er and phones can be 
connected to the same 
plug. Fits all standard 
jacks. Takes all types 
of tips. 


Price 60c 


Every C1CO PRODUCT. is 
packed in a distinctive GREEN 
BOX and unqualifiedly guaran- 
teed against all defects. 


Company of America, Inc. 


41 East 42nd Street, New York City 
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The Use of Headphones | 
and Loud Speakers | 
1085) 


(Continued from page 


the permanent magnets. Good reliable 
phones are marked so that connections 
are properly made. Thus some phones 
are marked by means of coded wire, that 
is, the two terminals of the phones are 
cennected to wires having different coy- 
erings. Thus one wire has a red stripe 
running through its cotton insulation, the 
other wire may have a pure black insy- 
lating covering with no stripe. In such 
cases the manufacturers specify that the 
red stripe terminal is to be connected to 
the positive side of the circuit. 

Where no instructions at all are given, the 
following method should be followed to de- 
termine which wire is positive. Connect 
the phones in circuit and listen to signals 
and judge the intensity of the signals, 
Now connect the phones in the opposite 
way and again listen to signals and judge 
the intensity. The connection which gives 
loudest signals is the correct connection, 
for then the direct current flows through 
the winding in such a manner as to 
assist the permanent magnetism. If the 
above care is taken in the use of head- 
sets, the user should have no trouble 
on account of reduced sensitivity of 
headsets. 

Another precaution to observe in the 
use of headsets is that poor results will 
be obtained if headsets are used on two 
or more stages of amplification. Ordin- 
arily head telephones are designed to 
handle a very limited amount of energy. 
In fact, this is the great virtue of the 
headset, that it will respond to absurdly 
small amounts of energy. When the en- 
ergy put into a headset is increased 
to very large amounts, distortion of the 
signal is produced. A peculiar rattling 
of the diaphragm is observed and 
the natural period of the telephone 
diaphragm becomes’ very annoying. 
Every telephone diaphragm has a 
certain natural period which is_ gen- 
erally in the neighborhood of about 
900 or 1,000 cycles per second. The tele- 
phones, therefore, respond best to fre- 
quencies of this pitch, which accounts al- 
ways for the prominence of a certain note 
in telephone reception. When the input 
into the telephones becomes very great, 
this resonance becomes more marked 
than ever, is very disagreeable and spoils 
reception. Also just as it is possible to 
overload any piece of machinery or equip- 
ment, that is, give it more to do thantt 
is capable of déing properly, so it is also 
possible to overload a pair of telephones. 

By applying too much energy to the 
headset and giving it more than it can 
stand, distortion becomes more marked. 
This almost invariably happens when 
listening to two or more stages of audio 
frequency amplification, and explains why 
listeners do not enjoy broadcasting when 
listening to the output of the second 
stage as much as they do when listening 
right after the detector or first stage. The 
telephones can handle the energy deliv- 
ered to them by the detector or first stage 
without producing distortion, while they 
cannot do this in the second or third 
stage. Besides there is really no reason 
why anybody should listen to the output 
of the second stage of an audio amplifier 
with a headset. This signal is loud 
enough for phone reception in the detector 
and first stage, and the second stage 
simply produces a volume of sound which 
is very uncomfortable. For phone tt 
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the The C-H 4 Ohm Vernier Rheostat 


Perfect detector tube control. Also fur- 
nished without vernier for amplifier 


“| This Little Box Brings Maximum =" 


i: Your Receiving S 
«| Efficiency to Your Receiving Set 
> 
on, ? 
igh Since the Cutler-Hammer Engineers announced 
t : : 
Pe the C-H Variable Grid Leak, thousands have 
ad- learned the secret of grid control. This little instru- 
ible = : gill 
ot ment makes it possible for the grid condenser to The C-H 30 Ohm Radio Rheostat 
discharge at just the proper rate for maximum re- For control of the 4 ampere,“UV201A- 
h 4 A : 4 A AAD C301A” type receiving tubes and the 
4 ception, and is built with watch-like precision to “UV199-C299” type. 
W1 . . . . . 
nie give perfect results. It is quickly installed in any set 
in- § without additional wiring—the short link to the 
hq grid post (adjustable to any position) assures max- 
the § imum efficiency and the long insulated shaft makes - tm 
a, : he Ce iable Gri 
dly adjustment from the front of the panel easy and Fp pe Bape ach 
en- j to care for any grid con- 
sed accurate, denser. 
Put one in your set today! But insist on the C-H trademark and 
and the orange and blue carton, for the grid circuit 1s the most delicate in TheC-H 125 Ohm RadioRheostat 
your set and only the most precise instruments can be used with ee ee et ee aS 
. 2 safety. Here the faint electrical pulsations are brought direct from the oe ae 
en. aerial to start through the process of amplification that finally makes 
an them powerful enough to 
fre- violently vibrate a “loud 
al- aa as 
be ie speaker” diaphragm. False 
put ee fluctuations induced by 
cr poorly constructed or im- 
ci | [Ci : 
oils properly designed apparatus The C-H Variable Resistance Unit 
2 to are ma nified thousands of Attach it to your present 4 ohm rheo- 
g 
uip- 2 : : x stats to obtain the required 30 ohms for 
m2 times. Insist on the grid leak the new tubes. 
also by the “Master Builder” and 
nes. The C-H Variable Grid Leak is be certain of success. Sold 
the mounted on the grid post—where it 


4 se This —— a me pag lead 
or maximum efficiency and the long insu- 
ked. ; lated shaft to the panel prevents ‘‘body” noises. 


by dealers everywhere. 


0 
“ THE CUTLER-HAMMER MEG. CO. 
a Member Radio Section Ss 
ing Associated Manufacturers of Electrical Supplies The C-H Radio Potentiometer 
i MILWAUKEE, WISCONSIN The getenstimnser sth she sesetenze 
age displaced under constant usage. 
Na “BUILT BY THE MASTER BUILDER” 


GRID LEAK 


Just plug it in— 


no extra resistance coil required 


A combination adapter and re- 
sistance coil for UV-199 and C- 
299 Radiotrons. It fits any stand- 
ard base socket. 


A coil having 18 ohms resistance 
4 is embodied in the base. 


In changing to UV-199 or C-299 
tubes, it is only necessary to con- 
nect to a filament battery of 
proper voltage and insert this 
combination Resistance-Adapter. 


It is unnecessary to substitute a 
high resistance rheostat or use an 
extra coil. The required resist- 


ance is obtained by using this 
combination Resistance-Adapter 
in series with a low resistance 
rheostat (4 to 10 ohms). 


(1) Contact at tube ter- 
minals is positive. Steel 
spring supplements ten- 
cion of phosphor bronze 
contacts. 


(2) Design of spring and (5) 
method of mounting con- 
tacts gives low distrib- 
uted capacity. 


(3) First quality insula- 
tion, moulded in one 
piece, reduces leakage 
to a minimum. 


Construction Details 


(4) Resistance element 
(18 ohms) is counter- 
sunk in a deep groove, 
assuring thorough pro- 
tection from mechanical 
injury. 

Projecting knurled 
cdge simplifies insertion 
and removal of Adapter. 
(6) Like all other Eise- 
mann Products, this 
unit will be found to be 
thoroughly efficient and 
high gradc. 


Ask Your Dealer For It 
Price $1.25 


EISEMANN MAGNETO CORPORATION 


William N. Shaw, President 


50—33RD STREET, BROOKLYN, N. Y. 


A Store Covering a Tkousand Acres 


would probably be required to carry in stock a 
supply of everything made. The progressive mer- 
chant is anxious io give the best of service. 
While there are many articles he cannot carry in 
stock, he is willing to order merchandise you 
want—standard, frequently used products or 
something unique and unusual for the home, 
factory or office—articles for daily use or for 
any special occasion. 
We belicve he cen best serve 
our organization. 
AMSTERDAM SERVICE EXCHANGE 
Amsterdam Ohio 
“World’s Purchasing Agent’’ 
Note to dealers in radio and all other lines: You may 
include in your local advertising until further advised 
by us and providing you mail us clipping of each adver- 
tisement, the following. ‘“‘We (1) will be glad to order 
for you through Amsterdam Service Exchange, Amster- 
dam, Ohio, articles not carried in stock by us (me).” 


you through 


|]. HYGRADE SPECIALS 


V.T. Sockets—Federal eran 
a 


Fada 85c—Signal 75c—Na-ald ...........-45 65 
Phone Plugs—Federal 69c—Firco ............ -85 
Pacent 45c—Weston 89c Cico ...........+4. 45 
2 in {! Variable Grid Control.............. 1.75 
Bradleystat (mew type) ..........ee-eeeeeee 1.59 
Filkostats (new type) .............+-.-- 1.75 
Ambassador 3C00 Ohm Head Sct 3.25 
Brandes Matched Tone Head S: 4.98 
Nerco 2200 Ohm Head Sets... 2.49 
Skindervikin Transmitter Buttons...... .. 
General Radio Loud Speaker Units.......... 8.95 
Morrison Loud Speaker Units ............... 8.95 


Acme R.F. Transformers Types R2, R3,. R4.. 3 98 
Audio Frequency Transformers Thordarson... 3.49 
Jefferson No. 41—$3.49. 4. 

Federal No. 226W—$4.50. 
No, !64A—Fada Neutrodon Condensers.... 
No. 163A—Fada Neutroformers Pa? 
No. 165A—Fada Hazeltine Parts .......... .215) 
Marko Storage Batteries ................ $8.75 up 


All Orders Must Include Parcel Post Charges 
Hygrade Electrical Novelty Co., 


41 WEST 125th STREET, NEW YORK, N, Y. 


Insure your copy reaching you each month. Subscribe to Radio News—$2.50 


a year. Experimenter Publishing Co., 53 Park Place, N. Y. cS: 


| as mentioned in the previous paragraph 


| speaking receivers. 
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ception the output of the first stage of the 
audio frequency amplifier is sufficient. 
THE LOUD SPEAKER 

In fact the object of the second Stage 
of audio frequency amplification is to ep. 
able a loud speaker to be operated $0 
that very large volume may be secured 
and so that the sound may be heard 
throughout a room. Results obtained 
with loud speakers vary all over the map 
of course, depending upon what type of 
loud speaker is used. This depends upon 
what kind of telephone receiver is useq 
and what kind of horn is used. If the 
ordinary type of low energy telephone 
receiver, as for example the ordinary type 
of headset, the same kind of distortion 
and tnsatisfactory results will be secured, 


The best that can happen in such a case 
is, that, due to the presence of the horn, 
the volume of sound is increased. The 
quality will, however, not be the best, 
There are now some receivers on the 
market which are purported to be loud 
These are able to & 
handle considerably more energy than § 
the ordinary type of headset, and there- 
fore do give fair results. 

Loud speakers, like telephone receivers, — 
have a natural period of vibration due to | 
the diphragm which introduces a certain 
amount of distortion. This particular 
frequency is amplified more than others 
with the result that the reproduced speech 
is somewhat unnatural. This is a defect 
of all instruments with diaphragms which 
it is very difficult to eliminate, and which 
constitutes one of the big problems of 
loud speaker design. 

The horn is a very important part of 
the loud speaker, this part having a great 
influence on the quality of the reproduced 
speech. One of the important factors in 
this connection is the type of material of 
which the horn is made, whether metal, 
wood, fibre, etc. It is found that a horn 
also has a natural period of vibration; 
in fact, it may have several periods of 
vibration depending upon its shape, 
Each of these periods results in a marked 
resonance as a result of which certain 
speech or musical frequencies are empha 
sized more than others, and thus a dis 
tortion is produced. Thus metallic horns 
are frequently said to have a tinny sound, 
which is due to the properties of the 
metal horn. Wooden or fibre horns are 
not supposed to have this marked reson- 
ance phenomenon, and are therefore sup- 
posed to reproduce more naturally. This 
is probably true and accounts for the fact 
that the talking machines, though orig: 
inally built with metal horns, are now 
exclusively made with wooden _ horns 
Fibre horns are coming into use and seem 
to give very good results. The shape of 
the horn has considerable to do with the 
reproducing qualities of the loud speaker, 
but indications so far point to the ordin- 
ary bell shaped horn as the best. The 
subject is only in its infancy, however, 
and is only now being studied by those 
who are interested. 

A number of firms market complete 
loud speakers including the telephone 
unit and the horn. In such cases it's 
best to buy the product of a reliable and 
old manufacturer who has specialized i 
the manufacture of telephones and loud 
speakers. A few such reliable concert 
exist at present and the novice should 
have no difficulty in getting as good? 
product as can be turned out. 

The loud speaker is generally com 
nected directly in the output circuit of the 
audio frequency amplifier, exactly whert 
the head telephones would be connected. 
Unless the receiving station is very close 
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sizes. ‘B” Batteries in 22-volt units. Regular type 22-MG-2; 


WES 


A tae ASE BATTERIES 


When Westinghouse places an article on the market you 
can depend on it for highest efficiency. Westinghouse Radio 
Batteries are made with the most careful consideration of every 
factor that enters radio broadcast transmission and reception. 
Built for full-powered and even-powered current delivery; for 
long sustained voltage; for ample capacity; for utmost quiet; 
for long life; for economy. Nothing but the very best is good 
enough in the construction or equipment of an instrument so 
sensitive as a radio set. Don’t be satisfied with anything less 
than Westinghouse Radio Batteries. 


Westinghouse @sm@« Radio Batteries have unit-built, vis- 
ible-interior glass cases. Solid glass cell partitions and plate 
rests. Thoroughly insulated against current leakage. They 
hold their charge long. Last indefinitely and can be easily re- 
charged innumerable times. “A” Batteries in 2, 4 and 6 volt 


quadruple capacity 22-LG-2. “C” Batteries in 6 volt units. 


WESTINGHOUSE UNION BATTERY CO. 


Swissvale, Pa. 


INGHOUSE 


6sA” “Bp” and — 


Type 
500 


WITH 
CLOSED 
ROTOR 


$77.50 


Remler Radio Mfg. Ce., 

182 Second St., 

San Francisco 
Gentlemen :— 

As mx dealer is unable 
te supply me with your 
new Remler Variometer I 
wish to place my order 
direct with you and am 
enclosing certified check 
or money order for $7.50 

It is understood that if 
after a 10 day free trial I 
find that this Variometer 
does not conform to your 
statements, my money will 
be refunded upon return of 
the instrument to you in 
the condition it was re 
eeived. 


Name 


AMOTONE cccsees cevees. 


Acknowledged 
Everywhere 


AS THE MOST EFFI- 
CIENT RADIO ITEM 
ON THE MARKET. 


INTERNAL PIGTAIL CONNECTIONS 
— WAVE LENGTH RANGE 180 - 570 
METERS POSITIVELY GUARANTEED 


ROM the enthusiastic reports constantly received from all 

points of the country, this new type Remler Variometer 
has proved a winner in appearance and performance from the 
day it was placed on the market. 
The perfect contact and quiet operation obtained by reason 
of the pigtail connection between stator and rotor is a big 
feature in itself, but the low minimum and high maximum 
wave length—the greatest ever obtained in a Variometer is a 
Remler accomplishment. 
The wave length variation is exactly proportional to the read- 
ing of the dial scale. It will cover the entire range of ama- 
teur and broadcast wave lengths when used with any vario- 
coupler. When used with a Remler vario-coupler the wave- 
length is guaranteed to be from 180 to at least 570 meters. 
All metal parts are buffed and nickeled; green silk wire is 
used on both stator and rotor, The general appearance and 
quality of the bakelite molding is the best ever built into a 
radio item. 
If your dealer cannot supply 
you, send the attached coupon 
direct to us with certified 
check or postal money order. 
Write for complete descriptive 

circular. 


Remler Radio Mfg. Co. 


Home Office 


182 Second Street 
San Francisco 


154 West Lake Street 
Chicago 


30 Church Street 
New York City 


Solid 
Rubber 
Box furnished 
either with strap 
or side handles. 


SEND TODAY 


se ‘i i 


overcharging or drawing down too far. 


life. Be the first in your town to have one of 
batteries. 


made same day order is received 


PAWTUCKET, R. I. 


6 Volts Dealers: There is a big business for you if ypu show this battery now. 
Send for discounts and get exclusive right in your territory. 


80 Amperes 


Latest, Most Effective 
Radio “A” Battery 


SAHARA STORAGE BATTERY—IT’S DRY 


Think of its advantages. There is no liquid acid to spill and ruin 
floors, rugs or creep up posts and ruin clothes—ideal for portable 
sets. Recharges quickly—easily—and cannot be harmed either by 


These exclusive features are what you want. We guarantee them 
It is not a gelatin battery. It’s dry and ‘‘chock full’’ of pep and 


Order Today—Send No Money 
We ship C.0.D. subject to your inspection, carrying cha 
paid by-you. The price is $25 if you order at once. 
Remember there is no 
It’s Dry. Orders are coming in fast. Get yours in today. 


SAHARA DRY BATTERY CO. 
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to the transmitter it will be found nec- 
essary to employ two stages of audio fre. 
quency amplification to get good results 
on a loud speaker. One stage will give 
altogether too weak a signal to listen to 
comfortably. Sometimes trouble is ex. 
perienced in connecting the loud speaker 
directly in the plate circuit of the last 
tube and distortion results. This is due 
to what is called saturation of the loud 
speaking telephone. When a large direct 
current flows through a magnet it be. 
comes magnetized, but if the current ex. 
ceeds a certain strength the Ma gnetiza- 
tion of the core does not follow the cur. 
rent, and distortion results. The only 
way to overcome this is to prevent direct 
current from flowing through the loud 
speaker magnet. This may be accom. 
plished by means of the circuit shown in 
Fig. 1. Here L is a large iron core choke 
coil having a high inductance, about 50 
henries will do, and C is a % to 1 micro- 
farad condenser. By using this connec. 
tion the direct current is made to flow 
through the inductance L and the audio 
frequency voltages which are amplified 
are developed in this inductance. This 
audio frequency voltage then passes 
through the condenser C which has a 
very low reactance and through the loud 
speaker, which is then actuated. Thus 
the only current flowing through the loud 
speaker is the audio frequency current 
which is the only current which produces 
sound. Thus the direct current is pre- 
vented from flowing through the loud 
speaker, saturation of the magnetic core 
of the loud speaker is avoided and dis- 
tortion due to this cause is eliminated. 

In conclusion; if the reader will keep in 
mind the important points in connection with 
the use of headphones and loud speakers 
covered in this article, he will save himself 
considerable trouble. 


| Transient Phenomena in 
Audio Frequency 
Transformers 


smart 


the turn ratio we introduce distortion and one 
of the most commonly given reasons for 
this effect is that the secondary does not re- 
spond proportionately beyond certain fre- 
quencies for a given voltage variation in 
the primary. 

One of the limiting factors in transformer 
amplification seems to rest in the fact that 
when we wind a very large number of turns 
of secondary upon a primary coil, the losses 
in the secondary become greater at higher 
frequencies. These losses may be represent: 
ed by the swinging of a long pointer held 
in the hand—as the inertia or weight of the 
pointer will carry the end beyond the swing 
of the hand, or will cause vibration of the 
natural frequency of the pointer, or the re- 
sistance of the air will check it and various 
mechanical effects will react on it in such 4 
way that the far end of the pointer does 
not vary exactly with the speed and direc 
tion of the hand which guides the pointer. 

A beam of light reflected from a mirror 
held in the hand would be an example of the 
ideal condition which is desirable, but in the 
transformer the wire has resistance, af 
many turns wound in a small space have fin- 
ite distributed capacity, and any coil will 
have characteristic periods due to its induc- 
tion and distributed capacity, as well a 
other inductance and capacity in the extef 
nal circuit. ’ 

Because the instantaneous voltages actmg 
on an audio transformer do snot lend thet 
(Continued on page 1118) 
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oth BMPS S77] ULL, clear, rich, beautiful—MUSIC MASTER 
: j brings into your home the majestic tones of the 
pipe organ, the incomparable master instrument 
of the musical world. 


It will enable you to hear and feel the majesty and 
grandeur of the organ as though you were in its very 
S/n Ne presence. 

H} > 


MUSIC MASTER gives you the truth of each soft 
strain, every arpeggio, the inspiring, kingly chords 
and the rich, rolling bass tones. 


Why not let everyone hear the organ? Flood the 
whole room with its wonderful music—simply by 
connecting MUSIC MASTER to your radio set. 


MUSIC MASTER is equipped with a wood ampli- 
fying bell; and wood, properly shaped as a horn,— 
furnished only with MUSIC MASTER,—is the one 
material that makes possible the perfect reproduc- 
tion of the actual, living tones themselves. 


14-inch horn (spruce or mahogany) 


a $30 Dealers Everywhere 
21-inch horn (mahogany only) for 
eS EO er ere $35 


Music Master CorPoraTION 
FORMERLY GENERAL RADIO CORPORATION 
Makers and Distributors of High Grade Radio Apparatus 
CHICAGO PHILADELPHIA PITTSBURGH 
S.W. Cor. 10th and Cherry Streets 


RADIO REPRODUCER 
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TT Mee 


"_ MONODYNE 
AMPLIFIER 


Specially Designed for 
AMPLIFICATION of 
MUSIC and VOICE | 


Without 
Tube 


One or More Stages 


Will Operate 
a Loud Speaker 


Worthy Companion. of the 


National Monodyne 
‘The Set that Revolutionized | 
et Radio”’ ; 


Amplifiers as the Monodyne is from all other Radio Receivers. Entirely new Audio Fre- 
quency Transformer amplifies without distortion. Amplifier is compact and rugged. Con- 
struction of same size and style as the National Monodyne tube set. 


The NATIONAL MONODYNE AMPLIFIER, while especially designed to match 
the MONODYNE receiver, can be used with any other radio outfit whose intensity it is de- 
sired to amplify. The NATIONAL MONODYNE AMPLIFIER will work with any 
standard tube on the market, although WD12 and UV199 Dry Battery tubes are recom- 
mended. 


a 


Dealers, Jobbers and Distributors—Send for Samples and Prices 


IF YOUR DEALER CANNOT SUPPLY YOU MAIL THIS COUPON DIRECT TO US 


NATIONAL AIRPHONE CORPORATION R.N. 2 
18 Hudson St., New York, U. S. A. 


Please send me prepaid the One (1 National Monodyne ION 
articles crossed, for which I will , One (J Audio Amplifier 
pay postman upon delivery the One ( Interference Eliminator 
advertised price. One (J Panel Detector 
IRONED 2c 55 GAS ban aud SSA Gunes sawa diba6 S Seb ba Shea ckbees eeaus esaS > 
oRPORATI 


ad ON 
18 HUDSON ST. NEW YORK Be 
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NATIONAL 
Apparatus of Simplicity and Perfection 


For Reflex and Crystal Sets 


NATIONAL 


**GOLD -GRAIN” 


DETECTOR 


F ony See NATIONAL 


Tuning Control 


All Wave Lengths (MONODYN E) 


TRADE MARK 


3 TUBE SET ¢ > 


INTERFERENCE ee 
ELIMINATOR $10 .00 


| Uses but cne dry cell tube, prefer- 
: i ably WD-12, or any other standard 
%: (| dry cell tube. Local and distant 
rd y mengoennting comes in clear and 
4 


é 
g THE SINGLE weine 
Performs the Function of 2-Tubes 
AS RADIO FREQUENCY AMPLIFIER 
AND DETECTOR 
3000 Miles 
on th 
$7.50 MONODYNE 
Mz ENCE 
ELIM! NATOR 


An Absolute Neadeaite to Cléar Reception 


Eliminates broadcasting and code-signal interference 
Can be used to increase or shorten wave lengths 


See eee SEND NO MONEY Torry 


NATIONAL AIRPHONE CORPORATION R.N. 3 
18 Hudson St., New York, U. S. A. 


Please send me prepad the One [] National Monodyne 
articles crossed, for which I will One [] Audo Amplifier 
pay postman upon delivery the One q Interference Eliminator 
advertised price. One [] Panel Detector 
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The NATIONAL MONODYNE AMPLIFIER is as radically different from all other 
Amplifiers as the Monodyne is from all other Radio Receivers. Entirely new Audio Fre- 
quency Transformer amplifies without distortion. Amplifier is compact and rugged. Con- 
struction of same size and style as the National Monodyne tube set. 


The NATIONAL MONODYNE AMPLIFIER, while especially designed to match 
the MONODYNE receiver, can be used with any other radio outfit whose intensity it is de- 
sired to amplify. The NATIONAL MONODYNE AMPLIFIER will work with any 
standard tube on the market, although WD12 and UV199 Dry Battery tubes are recom- 
mended. 
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hook-up that~ 
eliminates battery trouble 


Some radio fans are still slaves to their batteries—lug them to service stations every time 
they need recharging—allow them to spoil many evenings’ entertainment by running 
low. 

Other fans—and they’re quickly coming to be the vast majority—have found new 
economy and convenience in the GOLD SEAL HOMCHARGER, the world’s best as 
well as its most popular rectifier. With it any radio or auto battery can be charged at 
home overnight—for a nickel. Simple, dependable, practically silent and absolutely safe. 
Beautifully finished in mahogany and gold. Approved by Underwriters. UNQUAL- 
IFIEDLY GUARANTEED. Over 150,000 now in use. 


WHY PAY MORE—OR GET LESS? 

does a better job in one-third the time 
and at half the cost. Fitted with high- 
grade ammeter (eliminating guesswork) 
charging cable and battery clips—no ex- 
you can secure the genuine 5-ampere tras to buy. For sale by all good deal- 
GOLD SEAL HOMCHARGER which — ers—$18.50, 


Insist on the GOLD SEAL 

ACCEPT NO SUBSTITUTE. No other charger is just as 

good. INSIST on seeing our registered trade-mark, the 

“GOLD-SEAL,” on nameplate and carton before purchasing. 

RADIO FANS—ATTENTION! 

FREE Ask your dealer for a free copy of the HOMCHARGER international list of broadcast- 

ing stations. Contains call letters, location, name and wave length of nearly every 
broadcasting station in the world. 

DEALERS—JOBBERS! 


Prepare for the big HOMCHARGER year ahead by writing today for a copy of our elaborate 
merchandising plans. In it is illustrated many attractive sales helps that will enable you to get 
your share of this business. 


Fhe AutomaticElectrical DevicesCo., 118 West Third St.,Cincinnati,0. 
«Largest Manutaciurers of Vibrating Rectifiers in the World 


Why buy a 2 or 3 ampere rectifier without 
ammeter requiring from 40 to 50 hours to 
charge your battery and costing twice as 
much to operate when, for the same price 


TO THE RADIO DEALER. 


Let us explain how you can make the sale of our publica- 
tions a worth while, well paying part of your business. Every 
one that enters your store is a prospective buyer of RADIO 
NEws. RADIO NEWS will sell with little effort on your part. 


You may sell our publications on a single copy basis with 
a fine margin of profit or on a subscription basis with a gener- 
ous commission allowance. 


Write now and prepare for the Fall and Winter trade. 


EXPERIMENTER PUBLISHING CO., 
53 Park Place, New York. 


—— 
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(Continued from page 1114) 
selves to analysis in ordinary form, the 
actual facts have been overlooked (not yp. 
solved), and theories have been accepted be. 
cause, apparently, they offer a scientific ex. 
planation which, due to our ignorance of the 
facts, seems to satisfy the conditions. 

In making a good transformer, we are 
primarily concerned in preserving very min. 
ute variations as well as an average or 
“voice envelope.” This is a highly import. 
ant distinction. 

Many transformers of the “flat-range am. 
plification curve” will unquestionably give re. 
markable amplification for average audio 
variations, but they will not preserve the 
delicate nuances of the voice or music char- 
acteristics. These shadow effects are every. 
thing in musical quality. If we preserye 
them we have the genuine quality of the 
orchestra or singer—at least as far as the 
microphone and tubes can pass these to the 
transformer. If we do not preserve these 
delicate values, we blunt the points of each 
super-audible variation and the result is what 
we usually blame on the loud speaker, 

Some of the audio frequencies are ex- 
tremely high. If our violin, for example, 
is on a high note, such as upper E, its pitch 
frequency is 652 cycles per second, but its 
harmonics or super-audio frequencies may 
be many times this frequency and we must 
preserve as many harmonics in amplification 
as the ear is capable of originally hearing. 

These frequencies are often in signal 
strength in relation to the dominant frequen- 
cy, of the order of 1:100 or even more, 

Furthermore, the harmonics are not strict- 
ly sine form. They are without regularity, 
but in the process of transmission and am- 
plification the tendency is to make them sine 
shaped. 

In conclusion we may say that many im- 
portant considerations in transformer design 
have been slighted, because the importance 
of faithfully preserving the minute audio 
variations has been subordinated to the elec- 
trical standards based upon amplification effi- 
ciency at artificial frequencies. The remedy 
is to perfect the design not by the use of 
amplification curves, but by the study of 
transient conditions as they exist in normal 
speech or music. 
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New Radio Patents — 
(Continued from page 1092) | 


ments, T find it possible to cause the electromo 
tive forces, induced in two or more antennae by 
the atmospheric disturbances, to set up currents 
therein of the same wave length, decrement, and 
phase, so that by opposing their effect on the 
detector circuit substantial neutralization , may 
be accomplished. 

The effects produced upon two such antennae 
by signals will, however, be out of phase with 
one another, except when the signal is receiv 
in a line at right angles to a plane common to 
the antennae. This difference of phase will be 
greatest when the antennae are in a common 
plane which also passes through the point of 
origin of the signals. : 

have found that with such an arrangement tt 
is possible to cause the effects produced in 4 
plurality of antennae to be so combined in 4 
single circuit as to neutralize or combine differ 
entially the effects due to static and those due to 
signals coming in a direction at right angles to 
the plane of the antennae, while combining cum 
latively the effects of signals arriving in the com 
mon plane of the antennae or from directions not 
too nearly at right angles thereto. 

The difference in phase of the electromotive 
forces set up by received signal waves will also 
depend upon the distance of separation of the 
effective centers of the antennae measured in the 
direction of propagation of the waves. £ 

In my own practice of the invention up to this 
time, I have found it desirable to bring leading: 
in wires from the antennae to a common age 
preferably, but not necessarily, to the center © 
the antenna system. 


RECEIVING SYSTEM __.. 

(Patent No. 1,462,882. Issued to Henri Chirei* 
of Paris, France, July 24, 1923). 
The present invention consists in 
lowing: a vibrator system and a thermostat 3ss@ 


— 


the fil 
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HAT mysterious “thing” that makes hardened crim- 
inals wide-eyed with fear—the Detective Dictograph:— 
That motionless box that gives life itself to monster busi- 
hess organizations—the Dictograph System of Interior Tele- 
phones :— 
That tiny black disc that brings tears of joy to the once 
hopelessly deaf—the Dictograph Acousticon :— 
That faithful mouth that gives ready voice to diplomats or 
jazz-kings—the Dictogrand Loud Speaker:— 


TET IS THE Al 


om ~~ _ 7 a Ne 
TTT De 
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All do now pay homage to this most modern of Dictograph 
achievements—the Aristocrat Dictograph Headset! 


Truly, here is a superb gift that will be an absolute necessity 
to the professional operator—a supreme luxury to the ama- 
teur experimenter—and an eloquent tribute to the discrimin- 
ating purchaser! 


Three thousand ohms. Priced at eight dollars. Net weight, 
10 oz. 


If your dealer has not yet stocked, write to us direct 


DICTOGRAPH 


0 W. 42d ST. 


PRODUCTS CORPORATION 


NEW YORK CITY 
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An Easy Way 
to Cut Out 
Interference 


Add a Ferbend 


Wave Trap to 
Your Set 


or irritating whistles. 


New radio broadcasting stations are mak- 
ing receiving constantly more difficult. 
Many owners of long-distance sets are 
discovering powerful amplification is of 
little value so long as local stations are 
“all over the dial.” Hundreds of users 
have solved the difficulty with the Fer- 
bend Wave Trap—the missing link in 
Radio, A St. Louis user reports: “Heard 
Havana clearly with three St. Louis sta- 
tions broadcasting. My receiver works 
like a new set. The ‘Ferbend’ is certainly 
a wonder!” 


YOU Can Obtain These Remarkable Results 
You can obtain results as satisfactory as 
this St. Louis user. If you don’t, it doesn’t 
cost you a penny for the “Wave Trap” 
FERBEND ELECTRIC CO. 

25 E. South St., Chicago 


Feses seeeee eee ee seee ee e825, 
4 Ferbend Electric Co., ‘ : 
i 25 E. South Water St., i 
’ Chicago. 1 
g Send me a Ferbend Wave Trap. I will g 
gp pay Postman $6.00 (plus postage). I un-4§ 
a derstand you guarantee the “Wave Trap” § 
§ to tune out my local stations or my money I 
8 will be refunded. i 
. i 

. | 
4 PND. 2. ccnscnnsduudbs ces tnuansasenenesen t 
i 
' ' 
P| Sug ae cine keke kanah bem eee oe | 
Leseeseeeeeseessenesesesune 


Enjoy your radio set. Get the station you want, quickly. Lis- 
ten in on one thing at a time without annoying squawk-k-k-s 


The Ferbend Wave Trap Makes Every 
Night Silent Night 


is sold with a positive guarantee that it 
will tune out your powerful local sta- 
tions. Don’t wait. Order now at our 


risk, 
SEND NO MONEY 


You need not send a penny. Pay Post- 
man $6.00 (plus postage). If you prefer, 
send $6.00 with order and Wave Trap 
is mailed postpaid ready for panel mount- 
ing. Money back guarantee either way. 
You see you take no risk, so order TO- 
DAY. 


FFE RBEND 
C 


PATENT APPLIED FOR 


TRADE 


MARK 


The 
Original 
Wave 
Filter 


The Ferbend Wave Trap can also be 
supplied completely mounted ready for 
instant use on formica panel in mahog 
any finished cabinet, 6 x 5 x 6, $8.50. 
Get full benefit of all the distance your 
set will give you, Order your Ferbend 


TODAY. 


- RADIO FANS) 
Tune in on station 


W E A F (New York) 


every Thursday at 8.50 P. M. and listen | 
to a story or article selected from 


HEARST’S 
INTERNATIONAL] 


This is one of the most popular weekly features 
on the air’’ 


FREE | 


Write for Free Copy of the Latest Radio Reprint B. ||} 
It contains a complete story from ‘Hearst's 
International Magazine.’’ 


Address Radio Editor, Hearst’s International Maga- 
zine, 119 West 40th Street, New York Cits 


I 


) SURE-FIRE 


THE MARVEL OF ALL 
SYNTHETIC CRYSTALS 


dinarily sunersensitive 
uits. Teste ‘ cuaranteed n- 
N. Y. Mail and Tribune. 
50c. Mtd. at all dealers or sent postpaid. 
Specialty Service Co., 9 Hanson PI., Bklyn, N. Y. 
F-dio, Ltd., Montreal, Can. Canadian Distributors. 


Il over. Ideal on 


Insure your copy reaching you each month. Subscribe to Radio News—$2.50 
a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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ciated therewith for actuating a call indicating 
apparatus such as a bell is carried back to th 
circuit of the element that controls the Oscillating 
conditions (comprising a three electrode tub. 
arranged as a detector in accordance with the 
previous applications). The vibrator system j, 
preferably arranged in a special manner by the 
combination of the two electro-magnetic relays, 

The invention will be more clearly understood 
by reference to the single figure of the ep. 
closed drawing which illustrates an embodiment 
of the invention. As shown, the arrangement 
comprises a three electrode tube 1, Operating 
by appropriate circuits as a generator for maip. 
taining oscillations in one or the other of the 
oscillating circuits 2 and 3. 


“Uli, 


nt! 
w 
m1—rm | 


UU tT 
nett 
= 


ti 


circuit 2. is 


the 
this oscillating condition may be destroyed and 


Normally, oscillating, but 
the circuit 3 set into oscillation due to the 
variations in the conditions of the circuit with 
which a coil 4 is associated, the coil being, for 
example, inductively connected with the circuit 
2. As shown, this coil 4 is included in the 
plate circuit of a three electrode tube 5 arranged 
as a detector. This tube is actuated by the oscil. 
lations received through the coupling transformer 


6, the primary terminals 7 and 8 of which are 
connected with the antenna of the station. In 
accordance with the present invention there js 


provided in series in the plate circuit of tube $ 
the coil of relay 9 and a certain portion of an 
integrating device such as portion 10 of the re. 
sistance of a thermostat. The thermostat has 
a contact 11 through which the call indicating 
apparatus 12 (bell, test lamp, etc.) is placed in 


a circuit. When the armature 13 of relay 9 en 
gages the contact the coil of relay 14 is con. 
nected in the battery circuit. When the arma- 
ture 15 of this relay makes contact it shunts 
the portion 10 of the thermostat resistance and 
subjects the second portion 16 of the said 
resistance to the total potential of a common 


battery provided for heating the two tubes 1 and 
5, for feeding the plate circuit of tube 5, for 
heating the thermostat, and for feeding the in- 


dicating apparatus 12. This battery is not shown 


in the drawing, and its positive and negative 
poles are connected to the similarly marked 
terminals of the circuits. A  milliammeter 17 


may be provided for regulating the circuit. 


Mu 


A New Invention for 
Selective Reception 


(Continued from page 1057) 
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with the oscillations having a frequency of 
198,680 which, it is assumed, have not been 
tuned out by the use of resonance phenomena. 
The beats, in this case, will have a frequency 
of 2,300. 

We now have in the telephones T two sets 
of signals. The desired sets have a fre- 
quency of 1,000. while the undesired ones 
have a frequency of 2,300, and no difficulty 
should be experienced in reading the desired 
signals without material interference from 
the other signals. It is important to notice 
that the incoming signals are not, of course, 
simply steady streams of continuous oscil- 
lations, but consist of dots and dashes of 
short duration, and that during a consider- 
able period of time, dots and dashes of the 
undesired signals are received during the 
intervals between dots and dashes of the de- 
sired signals. 

HUNDREDFOLD MULTIPLICATION 

A far more striking example of the pos 
sibilities of this new principle in wireless re- 
ception is when we consider the frequency 
multiplication to be, say, 100 times. Such 
conditions are illustrated in Fig. 2. ; 

The frequency multiplier FM now ™ 
creases the frequency of the desired signa 
to 2,000,000, corresponding to 150 meters, 
while the interfering signals now have their 
frequency raised to 1,986,800. The fre- 
quency of the local oscillations of the hele 
dyne are adjusted to 2,001,000. W ith t 
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24 MacMillan’ s 
Link with 


Civilization 
af ts. A Paragon Radio Receiver 
is the most dependable link 


between MacMillan’s cour- 
ageous explorers and a civili- 


ets & zati 
o- zation eager to hear of their 
. doings. 
Ity ‘ i 
ly . Read this letter from Jack 
" arnsley whose Paragon Re- 
: — has been picking up 
= ese vitally important mes- 
, sages, picking up every one 
f+ a 
; nd gettingevery wordclearly. 
a : A Radio Receiver could 
v4 ave no highe 

r recommen- 

dation. a 
we 

¥ — ted Bulletins on ParagonRadio 
‘ oducts are yours for the asking 
y A 
1 DAMS-MORGAN Co; 


6 Alvin Avenue, 


Sk As 


Messrs. 


Upper Montclair, N. J. ' 


HEBERT. TREASURER 


#. 4. SCHNELL Trarric MANAGER ah 
&, B. WARNER. SECRETARY 


1 , : 
THE AMERIGANIRA oily LEAGUE 
rors 


EXECUTIVE HEADQUARTERS conics, aan nee 
Kenneth B. WARNER, Eoiror 


HARTFORD. CONNECTICUT 


Experimental Radio Station 9OBP 
Prince Rupert, B C Canada.F 
September 26th, 1925 / 


Adams Morgan Company 5 


Upper Montclair, N- Je 


Pear Sirs:- 
I have advised you before that I am very pleased with thd 

results of my "PARAGON APPARATUS" but here 4s another victory 

for "PARAGON APPARATUS" which 1 feel you will be interested to 

knowe 

n which left wiscassett, , 

the radio equipped Schooner "Bowdoin* 

ld by amateur radio. 
e to do until they got North of Disco Island, 
int nothing was heard 
d at the. 


{cago Radio Laboratory on thie 


plann 
This they were abl 
Greenland. After goin 
of the expedition. 
ship's apparent silence. The Ch. 
account offere 
the "Bowdoin" a6 4 P 
munication with the Arctic Expedition. Th 
the honor to win with the aid of my 

ative Receiver and PARAGON Type DA-2 Deteotor-Amplifier. 


Since 

expedition(who are in winter quarters frozen in at. 

pour, which is ten miles Nort itude 78.30 Norths 
Longitude 72.5 “ 
schedule with the o 
481 word press messag 
together with dozens of p 


ed one 600 word and one 
e from then addressed to the New York Worlds 
rivate messages from the expedition and 
(a total of 546 calls) by 
September 20th. and have forward? 


to their destinations. 


When you consider that the expedition has heard hundreds\ 
of amateur stations in the Arctic but that my station has been 
the only one with whom they have been able to communicate, I ; 
consider this quite 4 record for PARAGON APPARATUS" and am glad 
to be able to advise you how proud I am of ‘my receiving apparatus. 


Yours very trol Zh. Zz 
AL ag 
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Paragon and Bakelite 


The pleasure and satisfaction that 
the Paragon Receiver brings to the 
family circle is appreciably in- 
creased through the use of Bakelite. 


Bakelite possesses a combination of 
properties not found in other mate- 
rials, which makes it peculiarly suit- 
able for this service. Its excellent 
electric properties provide complete 
insulation that remains unimpaired 
under all atmospheric conditions. 


Because of its high temperature re- 
sistance and non-absorbent proper- 
ties, Bakelite performs equally well 
in all climates. 


BAKELITE CORPORATION 


247 Park Avenue, New York, N. Y. 
Chicago Office: 636 W. 22nd Street 


5 a 


BAKELITE 
Condensite 
JREDMANOL 


are the registered 
Trade Marks for the 
Phenol Resin Products 
manufactured under 
patents owned by 


BAKELITE 
CORPORATION 


i ll 


Its great mechanical strength, per- 
manent beauty of finish and color 
enhances the value of any Radio 
Equipment in which it is used. 


The Adams-Morgan Company 
chose Bakelite because of these de- 
sirable qualities and, for the same 
reason, leading Radio Manufactur- 
ers have adopted Bakelite as stand- 
ard insulation for the manufacture 
of parts and complete units. 


Send us your name and address and 
we will mail you a copy of our 
Radio Booklet B. 


THE MATERIAL OF A THOUSAND USES 


E19-0 10 
PAGES 
FREE 


CATALOG 


EVERYTHING IN RADIO 


One of the largest complete stocks in the 
world. 40 diagrams of latest Hookups. 


DEALERS ALL OVER THE U.S. 


Making big profits handling our supplies, 24-hour 
service. Goods shipped same 


day order received. 


WOC--TR 


Licensed under Armstrong U. S. Patent No. 1,113,149 
A long distance, 
1000 mile, 600 me- 
ter range regener- 
ative tuner for 


$12.50 


Add parcel post on 
6 lbs. New circuit 
startling results. 
Cheaper than crys- 
tal set. Uses any 

: aerial. Amplifiers 
to match set for your loud speakers. Circu- 
lars free—Full instructions, 


CO 


Tri City Radio Elec. Supply Co. 
DAVENPORT, IOWA 


=.) 


BOX 148 


WANTED—Back numbers of Radio News, Dec., 1921, Jan. and Feb. and April- 
May, 1922. Experimenter Publishing Co., 53 Park Place, New York City. 
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desired currents of 2,000,000 frequency, the 
heterodyne currents will produce beats of 
1,000 frequency which will produce a musical 
note of 1,000 in the telephone receivers. With 
the interfering signals, the local oscillations 
will produce beats having a frequency of 
13,300. This frequency, to all intents and 
purposes, may be treated as above the audible 
limit, and the desired signals would, there. 
fore, be received in the telephone receivers 
without any interference whatever from the 
undesired signals, even though in the initial 
aerial circuit the frequency difference 
amounted to only 132 cycles. 

The advantages to be gained from the 
method outlined in this article are supple- 
mented by resonance tuning and in practice 
a frequency multiplication of 100 times would 
not be necessary. It will readily be appreci- 
ated that even a multiplication of only 2 will 
double the difference in frequency between 
desired and undesired signals. This means 
that we can increase the “elbow room,” as 
it were, for signals of any particular wave- 
length, and greater selectivity is thereby ob- 
tained. Alternatively, we can say that by 
doubling the frequency of the incoming sig- 
nals we can have twice as many channels of 
communication in any given band of wave. 
lengths. If, for example, we take Alexan- 
derson’s figure of 35 channels of communica- 
tion between 11,000 and 22,000 meters, by 
frequency doubling we can increase this to 
70. By multiplying the frequency 10 times, 
we could have 350 stations working between 
these two extreme wave-lengths. If we mul- 
tiply the frequency of signals 100 times, we 
could have 3,500 stations working. 

By the application of this invention to long- 
distance communication, it would therefore 
seem that the prcblem of the congestion of 
the ether has been solved. 

While this method of reception marks a 
third stage in the progress of selective re- 
ception, both resonance tuning and beat re- 
ception retain all their former usefulness; 
in fact, heterodyne reception becomes even 
more important as it now becomes a really 
effective process in the reception of continu- 
ous waves of great length. One way of look- 
ing at the invention which is the subject of 
this article is to consider that the long 
wave signals are brought down to the lower 
wave-lengths where the full advantages of 
beat reception, as regards selectivity, are 
obtained. The lower the level to which we 
bring the incoming signals, the more selece 
tive does heterodyne reception become. 


APPLICATION TO LOW FREQUENCIES 


So far, the application of the method to 
high-frequency signals only is described. The 
principle, however, is just as applicable to 
audio frequencies as to radio frequencies. 
The author’s experiments in this direction 
have fully borne out theoretical expectations, 
and two signals having a note frequency 
imperceptibly different have been entirely 
separated in such a way that one of the fre- 
quencies is entirely suppressed. 

Such a very remarkable achievement could 
not be obtained, or even approached, by any 
other method which has hitherto been pro- 
posed. Its significance, of course, is that 
note tuning becomes a reality; almost the 
whole of the selective apparatus may be 
concentrated on the low-frequency side of a 
wireless receiver. When receiving continu: 
ous waves, even the slightest differences 
between two sets of continuous oscillations 
will produce different beat notes with a local 
heterodyne. These will give rise to slightly 
different audio frequencies which would seri 
ously interfere with each other and entirely 
prevent the selective reception of a desire 
signal. 

Where existing methods cannot different 
ate between signals of slightly differing 
pitch, it is possible by this invention to 
magnify their difference to such an extent 


Creag: een eee eee 
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Reduce Tubes by Half 


With Erla Synchronizing Transformers 


Vacuum Yubes 
inERLA Duo- 8 
Reflex Circuits 


naaeall sntalitesttin and 
elimination of distortion 
inevitably follow installa- 
tion of Erla transformer: , 
Reflex and cascade types. $5 


PATENTS 
PENDING 


Erla solderless connectors 
simplify enormously wiring 
and assembly of radio appa- 
ratus, saving time, temper 
and money. List, 3 to 5c ea. 


Crystal troubles vanish on 
omnne an Enla rectifi- 
er. No adjustment required, 
Proof against jolt and vy 
asts indefinitely. List $1 


Look for the words “tested 
capacity,” found exclusive- 
ly on the labels of Erla 

xed condensers. Made in 
eleven sizes, 35c to 75c ea. 
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Nation Wide Loud Speaker Reception 
With Only Three Tubes 


Greater range and volume with fewer tubes than ever 
before are attained through Erla Duo-Reflex circuits, 
using Erla synchronizing radio and audio transformers. 


In Erla circuits, tubes do triple duty, as simultaneous 
amplifiers of received radio frequency, reflexed radio fre- 
quency, and reflexed audio frequency currents. Through 
accurate superimposition of currents identical in phase 
and frequency, by means of Erla synchronizing trans- 
formers, this triple function is flawlessly performed, 
resulting in tremendously magnified amplification with- 
out distortion. 


Even one tube provides excellent loud speaker reception 
over a wide range; two tubes blanket the zone ordinarily 
covered by four, while three tubes bring in stations on 
the loud speaker from coast to coast. 


Other notable improvements, contributing vitally to the 
superiority of Duo-Reflex circuits, are the Erla fixed 
crystal rectifier and Erla tested capacity condensers. Com- 
bining advanced characteristics for reflex work with 
unduplicated uniformity, they are indispensable to com- 
plete stability and purity of reproduction. 


Detailed diagrams and descriptions of Erla Duo-Reflex 
circuits are presented in Erla Bulletin No. 16. Ask your 
dealer, or write, giving your dealer’s name. 


Electrical Research Laboratories 
Dept. C. 2515 Michigan Avenue, Chicago 
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Vacuum °Jubes 
a> (AS Ordinarily 
Employed — 


Erla audio transformers add 
tremendously to the purity 
and volume of any receiving 
unit in which they are used. 


Ratios 314 and 6to I. $5 


Screen , weaiehal opaninns 
for tube ventilation with 
Erla bezels, made in I" and 
114" sizes, in bright nickel 
of eau enamel. List, 20c 


Erla sockets combine maxi- 
mum beauty and _ strength, 
with heavy,nickeled shell cast 
into moulded Bakelite base. 
Many other advantages. 75c 


Erla two-way phone pluge 
reveal unequaled quali 

meterials and workmans ie. 
assuring superior service 
and satisfaction. List, 75c 


Drop a B battery into 
this compartment 


RADAK R4 


Complete Regenerative Receiver 


aa coseee 


connect 


antenna 


35 Ohm Rheosta 
controls any style 
tube-dry cellor 


Storage battery |f 


connect 


New York, N. Y. 
395 Broadway 


round wire = igs SC.ce * 
, i _| 


Licensed under Armstrong U. S. Patent 1,113,149 


PRICE $25.00 


Where else will you find these earmarks of quality in a set selling for $25.00? 
The new Radak “Governing Capacity” controls regeneration with surprising 
ease. Radak R4 is a self-contained set designed for use on dry cells and operat- 
ing over a range of wave-lengths of 225 to 550 meters. Wherever you are, or 
wherever you go, you can take this set with you. 
battery, a small “B” battery and a 3-volt vacuum tube, connect to a wire hung 
out the window, thrown over the limb of a tree or even laid on the roof if no 
antenna is available, and programs from considerable and often surprising dis- 
tances may be received in a few minutes from the time you start. While easily 
carried to your summer home, camp, or on your vacation, the R4+ is in no sense 
a portable or makeshift outfit, but its high quality of finish and workmanship 
will grace the most refined surroundings. 


e838 = D cell batter vier : 
at | ‘tolight tube~ A newly designed 
3 | Snapsinplace 4nd thoroughly 
tested circuit of 
superior capability, 
|_ connect solid mahogany 
telephones : Mie 
cabinet, genuine 
Formica panel, re- 
markable Radak 
ane R Vernier dials, all 
“ Dite may yur batteries inside the 
own skill inadjusting pahj re rer- 
Sada. Jvscing cabinet with over 


all size of but 6x § 
x 10 inches. 


Merely slip in a flashlight 


R4 Set complete, as illustrated and described, 
without accessories 


A4 RADAK 2 STAGE AMPLIFIER 
EXACTLY MATCHES THE ABOVE SET..........$25.00 


Cavbeetenn cee 


From the R4 at $25.00 to the C64 five tube radio frequency set at $220.00 
THE BASIS OF RADAK SUPREMACY lies in the fact that Radak sets 
are an engineered entity not a mere assembly of parts. Complete bulletin of 
all models sent on request. 


Manufactured by 


CLAPP-EASTHAM COMPANY 


107 Main Street, CAMBRIDGE, Mass. 


San Francisco, Cal. 
709 Mission St. 


Cleveland, Ohio 
Caxton Bldg. 
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Size 6x9 inches. 264 pages. 500 Illustrations. Bind- 
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uine Gold Stamped, Round Corners, Red Edges. 
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53 Park Place New York, N. Y. 


Radio News for February, 1924 


tnat either signal may readily be read with- 
out interference. 

The original audio-frequency signals have 
their frequency stepped-up by means of har- 
monic producing, or other frequency-multi- 
plying apparatus, to a radio frequency which 
should preferably be well above the audible 
limit. These radio-frequency currents may 
now be selectively received by the aid of 
tuned high-frequency circuits and then com- 
bined with local radio-frequency continuoys 
oscillations. These local oscillations are pro- 
duced by a heterodyne, beats being produced. 
All the advantages of high-frequency tuned 
circuits and beat reception are thereby ob. 
tained, and whereas the original difference 
in frequency might be only 100 (barely per- 
ceptible) the final difference in frequency 
might be 10,000, a frequency which would 
enable the interfering signals to be cut out 
entirely. 

Fig. 3 shows a theoretical wireless receiy- 
ing system in which the invention is applied 
to the low-frequency currents. The high- 
frequency signals are rectified by the crystal 
D producing audio-frequency currents 
through T;, due to the fact that a local os- 
cillator H: induces continuous oscillations 
into the aerial circuit of a frequency slightly 
different from that of the desired signals, 
The currents of musical frequency passing 
through T; are then applied by means of the 
transformer T: T: to the frequency multi- 
plier F M, in the output circuit of which 
we have a circuit L, C: tuned to a mul- 
tiple of the desired audio-frequency cur- 
rents passing through T;. The circuit L, 
C, will be a radio-frequency circuit, and 
the frequency of the currents in L2 C, should 
preferably be above the audible limit. The 
circuit L, C, is tuned to the same frequency, 
and by loosely coupling L: to L, a certain 
amount of resonance selectivity is obtained, 
The principal method of obtaining the selec- 
tivity, however, is by the induction of local 
oscillations produced by a second heterodyne 
H: tuned to produce currents having a fre- 
quency differing by, say, 1,000 from the cur- 
rents in L, C,. The beats of about 1,000 
frequency are now detected by the valve V 
and produce a musical note in T. The beats 
produced by the interaction of the local os- 
cillations supplied by H, and the undesired 
signals of multiplied frequency are arranged 
to be above or below the audible limit so as 
not to interfere with the desired signals. 

A COMBINED HIGH- AND LOW-FRE- 

QUENCY SELECTIVE SYSTEM 

It is, of course, convenient to apply the 
invention to both the high- and low-fre 
quency sides of a wireless receiver, and Fig. 
4 shows a simplified arrangement illustrating 
the different stages in the reception of con 
tinuous waves by this system. It will be 
seen that the first frequency multiplier FM 
is for the purpose of increasing the fre- 
quency of the original oscillations. The os 
cillations of multiplied frequency are then 
heterodyned by Hi: and detected by the tube 
V:, producing musical low-frequency cut 
rents. The output currents from the tube 
V;, which will be of musical frequency, 
although, of course, it is not necessary that 
this should actually be so, are’ communicated 
to the second frequency multiplier F M,;¢ 
frequency is once more stepped-up so as ‘0 
reach above the audible limit and the cut- 
rents are selectively received py the aid of 
loose coupled circuits and the second hetero- 
dyne H:2, which enables a musical note to 
obtained in the telephones. 


THE APPARATUS EMPLOYED 


It is not possible within the scope of this 
article to deal with the various practical 
circuits for achieving the desired results 
The method of obtaining the multiplied fre 
quency is not, of course, an essential part 0 
the basic invention. Vacuum tubes, operat 
under special conditions, have been fo 
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Get Greater Pleasure 


From Your Radio Set 


There’s nothing so disappointing to the radio enthusiast as 
limited range and imperfect tones. With these DAY-FAN 


units you may overcome such common faults and get greater 
pleasure from your Radio Set. 


Coast to Coast 
Reception 


Coast to Coast reception is made * 
saat itl: CRAY FAM Teed Tuned Radio Frequency Transformer 
Radio Frequency Transformers. Instantaneously 


adjustable to any Public Broadcasting Wave Length. 
The Wonder Instrument of the year. Model 501 1— 
$6.00 


Tones Without Distortion 


Music and Voice—Clear and True. DAY-FAN 
Audio Frequency Transformers faithfully amplify 
Concerts, Speeches and all broadcasted entertain- 


ment. 
Model 5002—9 to 1— $5.00 
Model 5026—4™% to 1|—$5.00 


For All Wave Lengths 


180 to 710 Meters—the tuning range of the DAY- 
FAN Bank Wound Variocoupler includes all Public 
Broadcasting Wave Lengths. Don’t limit yourself 
to a narrow band of entertainment. Model 5010— 


$7.50. 
There are many more DAY-FAN Radio Units, all 


just as necessary and efficient as those mentioned 
above. Before you complete your set, get our des- 
criptive booklet, free. Use DAY-FAN radio parts. 
and be assured of getting the utmost in pleasure and 
satisfaction from your radio reception. 


Audio Transformer 


Jobbers—write for our cooperative advertising plan. Bakelite Variocoupler 
THE DAYTON FAN AND MOTOR COMPANY 
Established 1 889 


DAYTON OHIO 


Any set is better with this 
switch on the panel. 


—and the Same Program Will 
Be There When You Want It 


The Tuning of Your Set Is Not Disturbed 
When You Have C-H Control 


The Cutler-Hammer Engineers have provided a real 
convenience for every panel in the little radio switch which 
bears their famous signature of approval, the C-H trade 
mark. They have built it worthy of the finest sets — yet so 
simple to mount that any one can install it in less than five 


) 


The C-H Radio Switch can be 

installed on any panel in only 2 

few minutes. Just one 7-16 inch 

hole is required. Large, convenient 

binding posts with cupped washers 
wiring easy. 


minutes. 
And it can be used to serve you in many ways. In your 
The C-H Engineers designed this ” are Pie : pas 
rede witch mechani ae that “A” battery _ it makes it possible to interrupt a pro- 
the contact + floats, inde. 
pod rye Fg we bag See re gram without loss of the station received. It protects both 
it, or jarring the table docs not your tubes and batteries and indicates at all times whether 


ise in the phones. x ‘i 
ee ee the current is On or Off (with the new tubes that do not 


burn bright there is no other way of knowing). It is built 
sturdy to do well any task you may assign, and has broad, 
self cleaning knife-blade type contacts that give perfect 
connection and freedom from microphonic noises. 

Have your dealer show you the genuine C-H Radio Switch. 
Snap the- button in and out! You can tell by its action that it was 
built by switch specialists. Their trade mark on both the dustproof 
case enclosing the mechanism, and on the bright orange and blue box 
in which the switch is sold is your protection. 


The wiping knife-blade type con- 
struction insures clean contacts for 


freedom from microphonic noises. THE CUTLER-HAMMER MFG. CO. 
Member Radio Se&ion, Associated Manufa&urers of EleGrical Supplies 
MILWAUKEE - WISCONSIN 
CH) Radio SWITCH 
sir Pp 


WANTED 
Complicated Hook-ups! 


To simplify difficult hook-ups use “Read 
’em” Binding Posts. Tell at a glance whether 
it is Antennae, Ground, Fones, A or B battery, 
etc. Name neatly engraved for keeps on top 
of each post. (See illustration). The irremov- 
able knobs save time, trouble and petty annoy- 
ances. “Read ’ems” add to the appearance of 
any set. Don’t be without them. Price 15c. 
each. Set of ten (as shown) $1.50. 

If your dealer can’t supply you with “Read 
ems,” order direct. 


Look for the name “Read ’em” 
on every post. 


The Marshall-Gerken Co. 


|] Dept. A 27 N. Ontario St. 
S\ he Marshall-Gerken Co oledal Toledo, Ohio 


WANTED—Back numbers of Radio News, Dec., 1921, Jan. and Feb., 1922. Experi- 


menter Publishing Co., 53 Park Place, New York City. 
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suitable for producing harmou.:7s or merely 
for doubling the input frequency. 1f har- 
monics are used, a considerable factor of 
multiplication inay be obtained. 

Fig. 5 indicates how the invention might be 
applied to the reception of incoming waves, 
The tube V: is operated at, say, saturation 
point, so as to produce harmonics in its out- 
put circuit L. C., which is tuned to one of 
these harmonics. The tube V2 is a self- 
heterodyne receiver which then receives the 
desired harmonic and treats it as the signal 
to be received. 

The present paper is only intended as an 
outline of the new system, and at some 
future date it is hoped to give further tech- 
nical details. 

THE MINIMIZATION OF ATMOSPHERIC 
INTERFERENCE 

The system of reception lends itself par- 
ticularty to the elimination, or rather minj- 
mization, of atmospherics. While this is prob- 
ably, at the present date, the most import- 
ant advantage of the system, yet it is men- 
tioned at this stage of the article because thus 
process of atmospheric elimination is essen- 
tially one of selectivity. The application of 
the method of frequency multiplication to 
the low-frequency side of a receiving circuit 
will automatically cut out all, or most, of the 
atmospherics, owing to the fact that most at- 
mospherics have lower frequencies than the 
heterodyne notes due to desired signals. Un- 
less their frequency exactly corresponds with 
the heterodyne note, the process of fre- 
quency multiplication and resonance, com- 
bined with further heterodyning, will elim- 
inate the atmospheric interference. 

By the application of the method to the 
high-frequency side of the receiving appara- 
tus, the effect of atmospherics may also be 
minimized by causing them to produce oscilla 
tions (for example, by the impact excitation 
of a detuned circuit) different from the in 
coming continuous waves. Frequency multi 
plication increases the divergence between the 
two different signals, and in any case cur- 
rents of the wave-form of atmospherics will 
not readily produce effective harmonics. 


*.4 reproduction of a paper read before 
the British Association for the advance- 
ment uf science at Liverpool on September 
19, 1923. 
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Popular Radio Coming 
in Austria 


(Continued from page 1049) 
ATT ny VOOUDEOEAOLEOARASEOODRO REC LCROUE CORI OTODONTEEEEETNEE OU 
would derive from radio. The Institute 
would, of course, broadcast everything it 
was permitted to send out so far as its re- 
sources would permit. 

They took me to the large auditorium, as 
well equipped a college lecture hall as any in 
America. Electric currents of every descrip- 
tion are wired to the desk of the professor. 
3ehind it is a blackboard, the top at just the 
right height for writing. He wrote a few 
lines and with a slight movement of the hand 
raised the board. Some diagrams followed 
and the board was instantly adjusted for 
what was to come under them. When filled 
and raised to its full height it stretched up- 
ward 25 feet, the top being above the 
level of the eyes of the students on the 
topmost row of seats. The turn of a handle 
covered the blackboard with a white screen 
for stereopticon views or motion pictures and 
at the same time light-proof screens moist 
lessly covered the windows. Along the 
straight edges of the balconies I noted scales 
that woud enable pupil or professor to see at 
a glance the distance from the projector t0 
the screen or from the screen to the eye 

Window screens, motion picture screen and 
blackboard all disappeared and a grou 
glass was revealed, the same size as the huge 
blackboard, on which microscopic or ot 
subjects could be projected from apparatus 
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The filament kontrol 


FIL- 


verywhere 


In current Radio literature, the 
FIL-KO-STAT is being praised by 
foremost authorities as the 
supreme achievement in vacuum 


tube filament control. 


Kenneth Harkness in his recent volume, 
“Radio Frequency Amplification,” says the 
FIL-KO-sTaT is indispensible. W. J. Mer- 
rit Garvey’s “Experimenters’ Pocket Refer- 
ence” tells why he prefers F1L-KO-statTto all 
other filament controls and R. P. Clarkson 
Radio Data Sheet Expert, in his card on 


RADIO 
AMPL 


THEORY A’ 


of infinite adjustment 


FREQUENCY 
[FICATION 


ND PRACTICE 


ll 


“Fil-KO-Stats ** pro- 
vide fine regulation 
essential if maximum 
efficiency is to be ob- 
tained ** particularly 
useful tuning in weak 
stations. Fil-KO-Stat 
gives such fine control 
of filament tempera- 
ture that it has be- 
come *** almost in- 
dispensable**.” 


Filament Control, states that only 


FIL-KO-sTAT gives ideal results. 


All these endorsements are 
the result of laboratory tests and 
actual use of the FiL-KO-stTArT. 
Put one in your set to-day and 
vou will be of the same opinion. 


FtKOstat 


—Provides scientifically 
correct filament control 
-Assures longer tube life 

—Is not a carbon powder 
rheostat 
-Has no discs to break 

—Has no wires 
No puzzling adjustments 

—Ideal “off” position for all 
tubes adjusted at the 
laboratory 

—Full resistance 30 ohms 


O SUN-GLOBE RADIO DATA SHEETS 


Copyrighted by B. P. Clarkson. 


FILAMENT CONTROL 
Card No. 2 


‘The previous card has indicated the lament 
J Necessity fi 
control for sharp tuming. It is essential that jAaphrcpeeodly the 


intensity of E 4 
|. which are usually fined unio a palin ccmee 


filament 1 = 
‘S therefore, fundamental Potential Filament adjustment 


adjustable. i vi — 
it very difficul 

—— Jaan Both of these faults affect {tase oars The 

peti. i. — — the Current which in turn depends 


lectron flow It is, howev: 
Pome of the square of the current multiphed by the heciaeaane (12k), 

ny filament adjustment must therefore be very fine for ite effect 
multiplied immensely im electron emiss: Any i be 


on. rarying 
parts immediately more than offsets direct a = 


Proper 

the com, ion type but only 

: t appears to the i i 

pr microphonic noises are eliminated by cushicnrer ante eee 

ce unit between heavy spring members which operated by 

the finely threaded spindle. isis - 

The resistance unit in the Filkostat 
type of control 

aang . of more than 4-5 metal Guiles Seaton 

hat further abrasion cannot take Place in operation. as. 

Possibility of breakage because of the use of metei ways aoe 
possible the sudden inrush as 


WHERE with Fahnestock clips. Heavy~ nickel 
In Canada 2.75 


or board—I15 cents. 


™ Suitable for any panel. 
mounting without re. 
DEALERS drilling. Equipped . 


of A 
Hill errs adjustment. As mye bays bene pact, Ca 


iP researches, sudden turning curva prevent : 
crystalization of the filament and Pedagng Gite : = 


Section 1. Card 1.0986 


Ne 

RADIO = 
CONSTRUCTORS = 
EXPERIMENTERS = 


POCKET REFERENCE 


By 
W. 1. MERRIT GARVEY 


including Special Treatise 
on Vacuum Tubes and Filament Contro} 


PAGEQ 


Price 15 Cents 
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“**found Fil-KO-Stat** enabled 
operator to make micrometer 
adjustments **allowing infinite- 
simal current changes**elimin- 
ating** noises.” 


“***tbut only the Fil-KO-Stat con- 
struction appears to give the ideal 
results**microphonic noises are elim- 
inated*** makes possible sudden in- 
rush of current and then its gradual 


adjustment.” i 


plated drilled and tapped mountings for Dept. R N 224 
rigidly setting up Fit-KO-stat on table 


"MADE AND GUARANTEED BY ) 


[ygixstROMENT @) 


HARRISBURG PA. 


RADIO STORES CORPORATION 


218-222: West 34th Street, New York 


Chicago § Minnespolis §KansasCity Los Angeles 


Save ¥3on 


Guaranteed 
Radio Equipment 


Write us a post card— 
Address Dept. 2-R 
and we will send you free this 52 page cata 
logue of radio sets and parts. It also con- 
tains explanation of radio terms, map and 
list of broadcasting stations and much 
radio information, including an explana- 
tion of successful hook-ups and circuits. 

You will be amazed at the low prices 
Ward’s quote. A complete tube set having 
a range of 500 miles and more, including 
tube, head set, batteries, and antenna 
equipment, as low as $23.50. 

This catalogue contains everything for 
the expert and amateur. Complete sets 
and every improved part for building sets, 
all the most up-to-date devices—at the 
lowest possible prices. 

Headquarters for Radio 
Montgomery Ward & Co. is headquarters 
for Radio, selling everything direct by mail 
€ without the usual “‘ Radio-profits.’”” Why 

Ce] pay higher prices? Ward quality is the 


ray best and the prices will often save you one- 

+ third. Everything sold under our Fifty 
e Year Old Guarantee—Your Money Backif 

\\e Ah YouAre NotSatisfied. Writetoday for your 


MONTGOMERY WARD £°° 
Cnicage Hansa city St Paul beast 


rriand Ore Ft Wort 


copy of this complete 52-page Radio Book. 


KO, Write to our house nearest you 
Address Dept. 2-R 
Chicago Kansas City St. Paul 
Portland, Ore. Ft. Worth Oakland, Cal. | 
) rte vernnit! 


Montgoniery Ward 8©C 


e 
‘The Oldest Mail Order House is Today the Most ive 


This “B’’ Battery Will Last 5 Years 


A ‘B”’ Battery Built 
for Radio 


By Radio Experts 


An Improved Re-chargeable “B” Battery In- 
sures Noiseless Radio Circuits 


The SIDBENEL Re-Chargeable ““B’’ BAT- 
TERY is not a group of glass cells nor does it 
contain any war-time Edison elements. No Sir, 
the container is made of genuine solidly con- 


structed hard rubber: the sections are casted in- 
to the walls, making it absolutely leak-proof. 
Extra large twenty-five hundred mil. amp. past- 
ed plates are used giving it double the capacity 
of other Batteries but yet sells at the same 
price. 

SIDBENEL STORAGE “B"’ BATTERIES 
are universally recognized as ‘‘Perfect for 
Radio Work.”’ 
Its many SPECIAL NEW FEATURES include: 
One piece hard-rubber container, Separate 
sealed cover for each cell. Extra large plates 
Hard-rubber vent-caps 


SPECIAL PATENTED PLATES ARE USED 


Chemically treated so that low current can be drawn without causing the tubes to howl or 
squeak. (Only Battery containing this feature.) A single charge will last from four to six 

months, can be re-charged direct from your lamp socket, a Battery charger with attachments 
or lighting generator costing about one cent. A wonderful Christmas present. 

Variable Type 201D Assembled Knocked Down Complete illustrated directions for charging 
unit 22% voits..... $ 5.00 $ 4.00 from your lamp socket or from your generator 

2 units 45  volts..... 9.80 7.75 and how to assemble come with each battery. 


« units 90 ~=voits..... 18.00 14.75 Trade in your old Sidbenel with $2.00 
S units 115 volts..... 22.50 17.75 | for new type. 
A. C. Rectifier......... 1.50 85 A Two-Year Guarantee with Every Battery 


At your request we will send you a special printed Christmas catalogue containing greatly 
reduced prices or over five hundred different parts, sets, Batteries and many extraordinary 
. ~”® Christmas suggestions. Don’t buy until you see this. 

é 


Dealers requests welcome. 


Rapio EourpMENT MANUFACTURING CoMPANY 
, A _\ ~_ 25 Mt. Epen Ave., New York City 
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behind it. With such facilities, radio leaq. 
ership can be developed as rapidly as the de. 
mand may require. 


APPARATUS CHEAP IN AUSTRIA 


Radio apparatus produced in Austria jg 
so low in price that it would seem as though 
the people could have all they wanted of it 
as soon as they are permitted to use it. A 
good detector tube costs about fifty cents 
4,000-ohm phones about a dollar and a quar- 
ter. 

Radio education is cheaper still. For six 
months’ tuition at the Electrotechnical Instj. 
tute the charge is less than two dollars. As 
apartment rentals in Vienna are limited by 
law to about seventy-five cents a month, food, 
clothes, books and shows are about all that 
a man with an average American student's 
income would have to worry about. He 
would not require much to keep on a level 
with the average Austrian for economy js 
practiced by all. The Austrian, however, has 
difficulty in raising money even for what 
seem to us small expenses. The European 
Student Relief has helped many of them, 
\ competent cashier and private secretary 
receives 1,500,000 kronen per month, about 
$22.50. It would be a crystal set on the jn- 
stallment plan for hers, if she had radio 
at all. 


AUSTRIANS ARE MUSIC LOVERS 


To appreciate the possibilities of radio in 
Austria it is necessary to remember the Aus- 
trian’s appreciation of good music. Much 
of the stuff purveyed in America never 
would get across in Central Europe. 

Vienna is the world’s center of musical ap- 
preciation. I stood through a_ two-and-a- 
half hour concert by the Vienna Manner- 
choir, where the audience had about as much 
freedom of movement as cigars in a sealed 
box. There was not a cough nor a sneeze 
nor a shuffle during any part of any number, 
except once when a man fainted in the aisle 
and had to be carried out. Nobody noticed 
him except the two men who did the heavy 
work. 

If radio can give opera to folks who have 
been starved for food and music, can let 
the populace hear Jeritza and other world- 
famous Austrian stars who come home when 
America goes to the seashore, antennae will 
grow like spider webs over night. The av- 
erage Austrian will go without food or even 
without beer rather than forego the pleasure 
of music. 


Radio Broadcasting 
Proving Great Aid to 
Music (ndustry 


(Continued from page 1069) 


if there are some particular numbers you 
are very fond of, it is a very easy matter 
to get out the records and play them to 
your heart’s content. And, mind you, there 
is no repetition of selections on the radio. 
The selection is played but once from the 
broadcasting studio and you have no voice 
in the matier, unless you happen to live 
in the immediate vicinity of the station and 
then it is quite probable that you will not 
be able to get them in time to have them 
repeat the selection. 

I was interested in obtaining the other fel. 
low’s side of the story, so I distributed 2 
questionnaires (like the sample shown here- 
with). These were sent to individuals owt 
ing both a radio receiver and a phonograph. 
The results are very encouraging and, i 
the meantime, I learned that I was correct 
in my own belief that radio broadcasting § 
materially assisting the music industry. 
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& CONDENSITE 
CELORO 
J STANDARD RADIO pAney 


EVERY PANEL cur 
‘AND , 
POR IMMEDIATE wor h 


SONDEN Si 75 


LORON | 


“Here’s the panel I want” 


; ] ‘HE panel is the “front door’’ of 


your radio set. The selection of 


the panel is an important step. You 
want a good-looking panel. And you 
want a panel that has high dielectric 
strength. 


Your Celoron panel comes wrapped 
in a dust - proof glassine envelope. 
Dust and grit cannot scratch it. 
Human hands cannot leave greasy fin- 
gerprints on it. 


Because of its high dielectric 
strength, Celoron, a bakelite product, 
is approved by the U. S. Navy and 
the U.S. Signal Corps. 


Celoron radio panels are finished in 
black, oak and mahogany. They come 
ready to use in these standard sizes: 


l—6x /7x% 5— 7x 18 x 3/16 

2—7x 9x ¥% 6— 7x21 x 3/16 

3—7x12x% 7— 7x 24x 3/16 

4—7x14x3/16 8—12x 18x 3/16 
9—7 x 26 x 3/16 


Other sizes are cut to order from 
sheet Celoron. Ask your dealer. 


An interesting booklet for the radio 
set builder is “Getting the Right Hook- 
Up.” This booklet is sent free upon 
request. 


To radio dealers: Send for special dealer price list showing standard assortments 


Diamond State Fibre Company 


BRIDGEPORT 


(Near Philadelphia) 


PENNSYLVANIA 


Offices in Principal Cities 
In Canada: Diamond State Fibre Company of Canada, Limited, 245 Carlaw Ave., Toronto 


CELORO 


STANDARD RADIO PANEL 


WESTON 


Instant 


To see this plug is to admire it. To feel its lightness and ease of grip is to want it. But to change 


from one set of phone cables to another with it 
2 seconds. 


broken fingernails; inconvenience or lost time 


Ask your dealer to let you see it or get it for you, 


Merely press triggers to pull cables out. 
i Operators everywhere admit its infinite superiority. 


Interchangeable in 
No tools. No 


means that you must own it. 
Shove cables in to connect. 


Full information upon request, 


Double Range Portable Voltmeter 


Positively essential to know actual grid, filament and plate voltages. 
prolonging the life 
Weston built 


ment is not complete 


WESTON ELECTRICAL INSTRUMENT CO., 173 Weston Avenue, Newark, N. J. 


Branches in All Principal Cities 


without it. 


Electrical 
Indicating 
Instrument 
Authorities 
Since 1888 


of tubes, distinguishing B battery noises from static 
—insuring life-time service and satisfaction. 
Write today for particulars. 


A great aid to exact tuning, 
Ranges 7% and 150 volts. 
Mounts on panel if desired. Your equip 


Improve 
your set 
with an 
AmerTran 


Send for 
Circular 
No. 1005 


Its flat-top, distortionless amplification curve as- 
sures a pure tone rendering of the full musical 
scale. 

It amplifies in one stage from 30 to 40 times 
in the flat part of the curve, depending on the tube 


STANDARD 
EXCELLENCE 


for audio amplification 
With all tubes—In all stages 


constant—the amplification is approximately 5 times 
the tube constant. 

In one type only. 
Ask your Electrical 
charges collect. 


Price, $7. 
carriage 


Turn ratio 5:1. 
Dealer; or, sent 


American Transformer Company, 177 Emmet St., Newark, N. J. 


Designers and builders of radio transformers for over 22 years. 


le _sile_3 


e ile 3 


e Sle ile ile 3 


Wholesale 
Radio 
Equipment 


0 


Next door 
to 
KDKA 


Same Day Shipments 


Tube 


PAN ® 
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RESULTS 


Question No. 1—Phonograph most valu- 
able, 50 per cent, Radio most valuable, 30 
per cent. 50-50 basis, 20 per cent. Total 100 
per cent. 

Question No. 2—Prefer radio. 
of novelty and unlimited possibilities. 
musical and _ educational 
changing of needles. No 
records. 70 per cent. 

Prefer phonograph. Because they can play 
what they want when they want it. Can 
repeat pieces as often as they care to. There 
is something in the guarantee that you can 
have the music when you want or need it 
most. Weather does not control action. 30 
per cent. Total 100 per cent. 

Question No. 3—Radio prompted purchase 
of record roll or sheet music, 90 per cent. 
Could not truthfully say so, or recall, 10 
per cent. Total 100 per cent. 

Question No. 4—The following is the sum 
and substance of what was said in answer 
to this question : 


Because 
\ aried 
programs No 
purchasing of 


RADIO SET 


Radio broadens the mind by linking one 
with distant points. It is a strong stimulant 
for the imaginative powers. 
finished listening to it. 
programs. 
ties. 

The 
MUSIC 
radio 


You are never 
You can choose your 
Wonderful educational possibilj- 
Drives away gloom from hospitals, 
radio set ts making it easier for the 
dealer to sell MUSIC of all kinds, The 
concerts are educating the mass in 
and there will be a continual increase 
in demand for music everywhere. Radia 
concerts will automatically create a demand 
for talented artists and their personal ap- 
pearance anywhere will be greeted by a full 
house. ’ 


music 


THE PHONOGRAPH 

You can play what you want when you 
want it. You can play a selection as often 
as you desire. Weather conditions play no 
part in its operation. 

Question No. 5—Radio helps the music 
business, 95 per cent. Not positive yet, 5 
| per cent. Total 100 per cent. 

These questionnaires point clearly in favor 
| of the music industry. Fifty per cent claim 
| the phonograph most valuable because of 

the fact that it can be relied upon 100 per 
cent. They pointed out the fact that one 
could not actually guarantee a concert on the 
radio (at the present time) but that the re- 
ception of a good concert depended entirely 
on the weather conditions and that we have 
absolutely no control over the weather. 

Even though a great majority claimed 
| the phonograph most valuable, 70 per cent 

of them denoted their preference for the 

radio set. They enjoy the operation of the 
| set and the tuning in of the distant stations. 
| “There is a mystical agent hidden in the 

radio set” as one man puts it. 
| According to some big men in the musical 
| industry (as yet opposed to radio broad- 
casting), the United Fruit Company ought 
to file claim at once for damages against 
the house that published the song, “Yes, 
We Have No Bananas.” This “suggestion” 
about bananas will be conveyed to every nook 
and corner of the globe and it is quite prob- 
able that the sale of bananas will increase 
materially. In fact, I would not be a bit sut- 
prised to learn that some one high up in the 
fruit business had this song published. It 
sounds logical. 

[ do not believe it is necessary to go fur- 
ther into this matter to prove how materially 
radio broadcasting is assisting the music pe0- 
ple, and it is gratifying to know that a great 
majority of them have already felt its bene- 
ficial influence in their business. The few 
| who have not as yet been convinced, will 
| make the important discovery before long 
| and we will have their support as well. 
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Atwater Kent Model 9 Receiving See 


Clear Reception Without 
Annoying Interference 


HE Atwater Kent Model 9 is an easily operated, 
Te efficient receiving set which gives excellent Phonograph Attachment 
loud speaker performance on distant broadcasts. 

With this instrument it is easy to return to the dial 
settings once they have been noted. 


You will find the fidelity with which the ATwaTER 
Kent Loud Speaker reproduces tones delightfully 
pleasing. With it the true gift of the broadcasting 
artist is brought into the home. No batteries required. 


ATWATER Kent Equipment embraces a variety 
sufficiently wide to meet the requirements of every 
user of radio. It includes complete sets and every 
instrument necessary for the assembling of sets from 
tuning unit to loud speaker. 


If you are now working 
with a one-tube set, the 
Atwater Kent 2-Stage 
Amplifier will give you 
the necessary volume 
to use a loud speaker. 
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Literature describing the entire line of Atwater 
Kent Radio Sets and Parts sent on request 


AT WATER KENT MANUFACTURING ComPANY, PHILADELPHIA, PA. 
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4943. STENTON AVENUE 4 


All You Want to Know 
about RADIO 


Here is a Radio information mine. It can’t grow old nor 
out-of-date. It grows with new Radio discoveries. It is 
in loose leaf form and every purchaser is a registered 
owner. Every month, by mail, you get in printed, finely 
illustrated, punched pages every new fact concerning 
Radio without extra charge. You buy the book once. 


LEFA X PERPETUAL 

RADIO HANDBOOK 

was written by Dr. J. H. Dellinger and L. E. Whittemore, 
Chiefs of the Radio Laboratory, U. S. Bureau of Stand- 
ards, Washington, D. C. You simply insert the pages in- 
stantly and easily in the handy pocket size, flexible bound 
Lefax Handbook, 


It is finely, accurately illustrated. It has linen index tabs. 
It is clearly, cleanly printed. It gives a full list of broad- 
casting stations with full information about them—and 
new ones as they are established. Lefax is a reference 
and instruction book that takes all the mystery out of 
Radio, 


Ordinary Radio guides become obsolete rapidly. Radio is 
developing every day. Only Lefax developes with it. 
The best way to keep up is to own Lefax and get the added 
facts every month by mail. See it, examine it, buy it from 
your Radio supply house, your stationer or bookseller. 


Lefax, Incorporated, Publishers 
147 South Ninth St., Philadelphia 


PRODUCTS 


SE-AR-DE Molded 
RADIOMETER 


Build Your Own 
Single Circuit Tuner 
CATALOGUE No. 165 


$13.00 


ee e©« e@ © @ 300—3280M 


R. MITCHELL & CO. 


255 ATLANTIC AVENUE BOSTON, MASS. 


Operate your radio from your 
lamp socket with a 


Gould Unipower Battery 


For complete information address 


GOULD STORAGE BATTERY CO., 
30 East 42nd Street New York 


RADIO 4h 


Complete Stock—Both Sets and Parts— 
All Makes 


ROSE RADIO SUPPLY 


129 Camp Street New Orleans, La. 
Send 10c for latest catalog 


Radio News for February, 1924 


Radioizing the Country | 
School 


(Continued from page 1071) 


Tey 


over. Market reports, lectures on cattle 
diseases sent out from the State Agricul. 
tural School, talks by well-known men 
and all that kind of thing. Just yesterday 
the kids came home with the news about 
the trouble in Turkey; got it over the 
wire trom some station in Denver. Next 
thing they'll be bringing in the President's 
messages. 

“We get most of that stuff at home— 
you know I’ve got a set there that I use 
to pick up the daily reports sent out from 
the Denver markets. But I haven't got 
the time to fool away getting hooked in 
for these concerts. The wife’s getting so 
she can tune in, however, and she’ll soon 
be taking’ her evening concerts as nice 
as you please. And then my oldest boy 
is getting big enough to fool with the 
instruments and occasionally picks up 
something worth listening to. 

“But over at school the professor 
knows a lot about the set and is having 
fine luck. He spent a couple of days be- 
fore school opened getting the instruments 
all lined up and learning their habits, 
Now he knows them well enough to get 
about what he wants out of them.” 

I talked with Andy for nearly an hour, 
he continuing in his enthusiastic fashion 
and bubbling over as few of the ranch- 
men are prone to bubble. Most of them 
are staid and reserved. So is Andy, un- 
der ordinary circumstances. But I had 
struck a responsive chord in his make-up, 
and he just couldn’t keep from being en- 
thusiastic, 

“They’re using the apparatus in half a 
dozen ways. In their physics class they 
use it for experimenting and for dem- 
onstrating a lot of things about electricity 
and the like. The domestic science 
teacher says she is getting a lot of new 
recipes from the broadcasting stations. 
They get the standard time from the air 
every day. And those youngsters who 
live where they don’t have receiving sets 
are given the weather reports and the 
market conditions whenever they want 
them.” , 

The next day I saw the professor, a 
young chap from a Middle Western col- 
lege, who is spending a few years teach- 
ing in order to get enough money to go 
East and study law. He was a star foot- 
ball man in college, and is the big, husky 
type to whom the Westerners’ hearts 
soon warm up. Ward was his name, Jim 
Ward. 

“Mr. Ward,” I asked him, “what do you 
think of this stunt of putting radio in 
the school?” 

“Great!” His judgment was the same 
as the State Superintendent’s. “I’ve 
never seen a thing which took the young- 
sters like this, either. They are as inter 
ested in it as the parents—and in this sec- 
tion that’s saying a lot, for the parents re- 
gard their schools as a part of theif 
homes.” 

Ward was interested in radio in col- 
lege, in the passing way that many are 
interested in it, and took the trouble to 
learn the intricacies of receiving the ma 
terial broadcast from the stations. S0 
when the school board asked for a prin 
cipal of schools who could handle a radio 
receiving set Ward was all fixed to qualify 
for the job. He got it without argument. 

“Mr. McComb probably told you how 
we are using the apparatus,” he went om 
in his genial manner, “We have bee 
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gnavox owners” 


* MAGNAVOX 
pa sears and Amp “a 


AGNAVOxX instruments are never subject 


to those internal interferences which, at crit- 
ical moments, are so apt to mar the performance 
of ordinary radio reproducers. 


To measure the success which Magnavox engin- 
eers have accomplished in the design and manu- 
facture of Magnavox products, remember that 
they have been sold in far larger quantities than 
any other radio units in the world. 


Magnavox Reproducers 
R2 with 18-inch curvex horn $60.00 
R3 with 14-inch curvex horn $35.00 
M1 with 14-inch curvex horn. 
Requires no battery for the field. 
$35.00 


Magnavox Combination Sets 
A1-R consisting of electro-dynamic 
Reproducer with 14-inch curvex 


horn and 1 stage of amplification 
$59.00 

A2-R consisting of electro-dynamic 
Reproducer with 14-inch curvex 
horn and 2 stages of amplification 


$85.00 

Magnavox Power Amplifiers 
Al—l-stage .... . $27.50 
AC-2-C—2-stage. . . . $55.00 
AC-3-C—3-stage. . . . $75.00 


Magnavox Products are for sale at Registered Magnavox Dealers 
everywhere. Write for new 32-page Magnavox Radio Catalogue. 


THE MAGNAVOX CO., Oakland, Calif. 


New York Office: 370 Seventh Avenue 


Perkins Electric Limited, Toronto, Montreal, Winnipeg, Canadian Distributors 


| Fir aur 


: receiving sek 
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getting about anything we want: all we 
have to do is to tune in and find what js 
to be had. Everything from grand opera 
to market reports is at our finger tips, 
‘ ; : ’ = | Bs i at hasa vane sen and all that; 
Ne Ye O R. O Tk but the children are much more interest 
Cw orks Lea ing acio ouse in the music we get from the air. We 
hook up the amplifier, and they sit there 
enjoying it as much as any audience at 


the Chicago Opera Company’s offerings, 
No more trouble keeping up the interest 
in school. 


When I was a kid I went to a country 
school in western Nebraska. We had a 
‘soddy’ for a building, and I had to walk 
three miles to get there. Besides, we 
had only five months of school each year, 
So naturally I had no great interest jn 
school. I was contented to get there an 
hour late, or even not to goat all. 


TradeMa al 


THE SYMBOL OF SERVICE 


“p ’ 

“But now—you couldn’t keep those 
kids away with anything short of pneu- 
monia, and they’d come then if they could 


New Broadcast Receiver get out of: the house. _— will do any- 


thing for us—you know have three 


Better— . other a0 “ °¢ 
lm: ° : . te > > ee ae f 
Costs Less [his set consists of one stage of tuned radio Bas eachers under me—if we only 
osts f lif ; : promise them a concert or a radio lec- 
Crosley Prod- requency amp 1 ication, detector, anc two ture before we close for the day.” 
ucts meets the stages of audio frequency amplification. We went in the building to the radio 


demand of room, a small ante-room which was at 
one time a cubby-hole for brooms and 


dust-rags—and there Ward gave me a 


This set is very similar to the well known 


every Radio : : ; ; 
ae ee singe Crosley Model X. It is equipped with new 


and quality. parts including the new Crosley Condensers treat such as I've experienced in few places 
having moulded plates, mould composition Thirty miles from a railway town, in 
sockets, and new Miltistats in moulded cups. the midst of a cattle country so sparsely 


settled that at night one can see less than 
five lights from the school house, we two 
sat and listened to solos and duets broad- 
cast from the FitzSimmons Hospital in 
. e x; | Denver, to an evening fairy story 
CONTINENTAL RADIO and ELECTRIC CORPORATION | Denver, to an evening iairy story for 
children, to weather forecasts for the 
: _ e following day, and to the closing reports 
SIX and FIFTEEN WARREN STREET, NEW YORK, U. S. | from the Denver and Kansas City mar- 
kets. 
When the program was over, and it 
was getting dark outside we got up from 


THE TRINITY LOUD SPEAKER the instruments and came back to a real- 

ization of the plains and school house 
and the range cattle. Ward stretched. him- 
self and looked through the window at 


la te bet the long shadows from the mountains 
: to the west. 


A good set at a popular price means quick 


turnover. 
2059-Q 


TYPE “Al” 


” 
21” FIBER “You know,” he started speaking with 
KC AMPLIFYING ’ [ETT fosyar atu ‘s,, 
HORN My Re Wego a far-away, dreaming attitude, “some- 
$25.00 WS times I think the youngsters of this gen- 
F eration don’t know just what they have 
in their hands. You and I went toa 
country school, walked miles to get there 
and after we got there sat on a broken 
> . . 
(For Phonographs) LARGE : old bench and shivered beside a cracked 
i MAGNET ~— old stove fed with cow chips. We had 
a cold Junch at noon, had to be content 
An ear phone is an ear phone no matter how fancy the horn that with one teacher for a dozen youngsters 
covers it may be, and, due to the delicate construction of an ear phone scattered through eight grades, and left 
it is utterly incapable of giving true tone reproduction, especially, when cae , till 
relatively large currents are passed thru its coils, such as the outpum home at dawn and didn’t get home t 
of a two-stage or power amplifier. dark. 
The Trinity Loud Speaker element embodies the well-proven and “Now see what they’ve got. The chil- 


tested principles of the phonograph reproducer with the soundest prin . a 
ciples of electromagnetic design best adapted for loud speaker opera dren who go to this school, for instance, 


A AMICA 
DIAPHRAGM 
es 


TYPE “B” 


tion. It is not an ear phone when placed on a head band and a loud while living out here on these ranches 
rar when covered with a horn. It is a sturdy loud-speaking element miles from town, are picked up by the 
ALWAYS. : ; : : ee 
: : , busses at eight o’clock in the morning, 
Send for Literature. hauled to the school house—a_ place 


TRINITY RAD heated by a furnace and equipped with 

IO CORPORATION the best furniture that can be bought— 
446 TREMONT STREET, BOSTON, MASS. and again taken to their doors in the 
evening. They don’t have to walk a 
mile, they can get hot lunches in the 
domestic science department here, the 
district furnishes the school books, and 


S 0 U T A E K N R fa D | @) we have four teachers, college trained, to 


take care of them. They have access 


RADIO DISTRIBUTORS—WHOLESALE AND MAIL ORDER through this radio to the latest news of 
GREBE-—-FEDERAL the day, the best music and everything 


the city children have.” 


THE SOUTHERN RADIO CORPORATION OF TEXAS I turned to leave, for the country was 


8 $ to the Wholesale Department cf ALAMO RADIO ELECTRIC CO., Inc. more or less strange and I had noe 
San Antonio, Texas sire to be wandering over the unmha 
/ ited plains after midnight. 
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Fading, fainting batteries often lead 
the radio fan into a needless search for 
defects in his set. Diamond Batteries 
eliminate this uncertainty 


One worry of the radio fan banished—Dia- 
mond Radio Plate “B” Batteries stand up 
better, last longer, and deliver more uniferm 
current night after night. The product of the 
best ski.! and years of experience. Our rep- 
utation is your security. Your order filled 
direct, if your dealer has none in stock, upon 
receipt of price and the dealer’s name and 
address. 


“1 know the 
battery’s all 
right—It’s a 


DIAMOND 
Radio Plate 
“B” Battery” 


LIST PRICES 


No. B-1, 22% volts $3.00 

. 5 binding posts in steps 
of 1% volts. 

No. B-2, 45 volts $5.50 
5 positive taps 

No. B-16, 45 volts $4.50 
5 from 16% to 
22% volts. 


taps 


No. B-4, 22% volts $1.75 
for portable sets. 5 
taps. 

No. 3, Type C, 4% 
3 taps. 70c. 


volts, 


DIAMOND ELECTRIC SPECIALTIES CORP. 


103 SO. ORANGE AVE. 


NEWARK, N. J. 


Dealers—Jobbers, Write for Proposition. 


manipulation. 
the Loud Speaker. | ) 
Contains all batteries for dry cell operation. 


The 
Secret 
is in the 
Patented 
Winding 


Type LT-t! 
$35.00 
Type LA-20 
$19.50 
Without 
Condenser 

Pat. Pend 


The Peak of 


RadioPerfection 


Type LR-70, 3 Stages Radio, Detector. 
3 Stage Audio Frequency Amplification. 


The JOOP. LINER 


TRADE MARK 


Fliminates Aerial and Ground with Clearer Reception. 
i —4 to 7 tubes may be used at will. 


FLEXIBILITY y be us 
SPECIAL WESTON VOLTMETE 


— Wan N alwm e Receiver 


TRADE MARK 


EXTREME SELECTIVITY with easy 
RANGE——DxX stations on 
R—Showing A and B Battery voltages. 


Write for Circular “R 


NASSAU RADIO COMPANY, Inc. 


60 Court Street 


Brooklyn, N. Y., U.S.A. 


THE WIRELESS MFG. CO., Canton, Ohio 


199 NECESSITIES 


CO 199 SOCKET 
CO 199 C SOCKET 
CO 199 ADAPTER ........- wack. ee 


Send for free literature. 
Jobbers’ inquiries solicited. 


MANUFACTURERS—DISTRIBUTORS 


Saint 


KENWEDY 


The Royalty S of Radio 


See your dealer for demonstration of Kennedy re- 
ceiving sets or write us for descriptive literature. 


THE COLIN B. KENNEDY CO. 
Louis 


San Franeiseo 
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“Better stay for supper,” Ward inter. 
posed. “I live here, and the domestic 
science teacher told me when she left 
that her class left a big kettle of bakeq 
beans in the oven for me. And if you'l] 
stay all night, for breakfast I’ll offer yoy 
the best poached egg on toast you've had 
for a long time. We have our own light 
plant here, and I’ve got a marvelous elec. 
tric toaster. How about it?” 


An Inductance-Capacity 
Bridge 


(Continued from page 1081) 


Throw anti-capacity switch to “Cap” 
side, and throw D.P.D.T. switch to “A.C” 
If the condenser being measured is of 
smaller capacity than the standard yari- 
able one, throw the ratio arm switch to 
the “A” side, otherwise to the “B” side. 
Next adjust the resistance box until a 
minimum of sound is heard in the receiy- 
ers; then turn the variable standard con- 
denser until a sharp minimum is obtained, 
Obtain this capacity value of the stand- 
ard variable condenser from the calibra- 
tion curve, and if the ratio arm is at “B” 
multiply this capacity by the number of 
ohms in the resistance box at this set- 
ting. If the ratio arm is at “A” divide the 
capacitance of the standard by the num- 
ber of ohms in the resistance box. This 
gives the value of the capacitance being 
measured. 

To measure inductances, connect A.C. 
(buzzer), D.C. (2 or 3 volts), phones, 
resistance box, and a small portable gal- 
vanometer to their respective binding 
posts. Connect the inductance to be 
measured to the posts marked “Lx”. (See 
Fig. 6). Throw anti-capacity switch to 
“IND” side, D{P.D.T. switch to “DC” 
side, and throw upper right hand D.C. 
switch “ON” (Fig. 6). Adjust the re- 
sistance box, throwing ratio arm switch 
to “A” or “B” (to be determined by ex- 
periment) until there is no deflection of 
the galvanometer, showing that a direct 
current balance has been obtained. See 
“Theory” above). Now throw D.P.D.T. 
switch to “A.C.” side leaving resistance 
box alone for the rest of the measure- 
ments. Adjust inductance ratio arm 
switches (top-center of Fig. 6) until a 
minimum of sound is heard in the phones. 
Now turn the standard inductance until 
a sharp minimum is heard; read this in- 
ductance value oi the variometer from its 
calibration curve and apply the formula 
to be found in the “Theory” above, where 
L, refers to the unknown inductance, L, 
to the standard variometer, and R,, R 
refer to the right and left hand inductive 
ratio arm resistances respectively in Fig. 
6. The unknown inductance is derived 
from this formula. 

With a little practice this instrument 
will respond readily, and values of induc- 
tance and capacity may be read off in 
rapid fire order and with a very high de- 
gree of accuracy. 

The tables shown herewith give a good 
idea of the actual measurements made 
with this instrument. The inductance 
values of a very large variometer 1s given 
with the corresponding scale readings on 
a 180° scale. The capacity of a 43-plate 
variable condenser is given against the 
scale readings on a scale reading of 0 to 
100. The next table gives the capacity 
of a large standard precision condense. 
This condenser was used as a standard im 
all of the capacity tests. The scale on 
this condenser read 0 to 2,500. The m- 
ductance of a vernier tuner was taken 
using a pancake type variometef as 3 
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“There’s Another Station 
We Never Had” 


Fishing for the new ones—that’s half the fun, isn’t it? And 
if you'll try it with Willard Rechargeable B Batteries hooked 
up to your set, you'll get a new thrill. 


For when you use Willard B’s, you never need to operate 
with run-down batteries. You can easily keep them working 
always at full rated voltage, and signals you otherwise would 
not get, come in distinctly. 


: ; ; Willard B Batteries 

Willard Rechargeable B Batteries, too, cut out the noises Willard Rechargeable B Batteries 
produced by electrical leakage in the ordinary batteries—those are made in 24 volt or 48 volt 

i : : : units, each type in two capacities, 
frying, crackling noises that muss up the music. 2,500 and 4,500 m.ach. Glass 

They save you many dollars, because their cost is moderate = — you to see “Ye a 

. : : of your battery at all times an 

_ when you buy Willards, your B Battery buying is done teh weevent elaetiical ethene. 
or years. 


They require recharging only occasionally—usually not 
more often than three or four times a year. 


These are some of the reasons why eighty-one broadcasting 
stations have replaced other batteries with Willard B’s and 
why they are used by many thousands of radio fans. 


Your Willard Service Station or Radio Dealer will be glad 
to demonstrate the superiority of Willard B Batteries. Ask 
him, too, for the free booklet, ‘‘Better Results from Radio”, 


or write direct to the Willard Storage Battery Company, ° a 
Canidae ade. Willard A Batteries 


Good A Batteries are as im- 
portant as good B Battvries. There 


are several types of Willara A Bat- 

teries in a range of prices, including 

the Willard All-Rubber A Battery, 

: with rubber case and Threaded- 

: Rubber Insulation. Five sizes, 20 
i to 125 a.h. 


For Peanut Tubes 


A leak-proof, noise-free 
Rechar eable Batteries for a sagen ea 
: little, lasts for years and 

afae i @ has many advantages over 

the ordinary pearut tube 

— See _ ger 
ealer, or send for de- 
scriptive literature. 


Dr. Wm.D. Reynolds, 
Colo. 


Denver, 


Dear Dr: 


As to results obtained with the little 
Specialty Dynamotor, I[ am pleased to say 1 have been 


getting wonderful results with it, 


but ins 


May 30. 


tead 


| 
| 


Hyattville, Wyo, | 


23. 


Electric 


of run= 


ning off 6 Volt battery, have been using an 8 Volt, 


which gives me a high voltage of.600 Volts and, 


what 


everybody says, a Beautiful fone, every card [ get men- 
tions that a fine note I have; I have talked rone (us- 


ing loop modulation) with SSK at Fort Worth 


a 
Texas, 


atter 


daylight ihn the morning, Falconi at 5ZA Roswell New Mex, 


says my fone so QSA he can hear it 10 
and work him with CW way after sun rise, which is 


feet rrom rones, 


going 


some; I work most all the Boys in Denver and they're all 


crazy about my tone, 


{ am more than pleased with the 


Dynamotor, and any time I can be of service to you regard- 
ing its action just let me know. 


Yours truly, 


LG fe hgh 


moe “ESCO” 


Quality always Supreme 


MARK 


ELECTRIC SPECIALTY COMPANY 


STAMFORD, CONN,, U.S. A. 


RADIO VETERANS DEMAND 
$5.00 


**Dependable’’ 


$7.65 


‘‘Professional’’ 


The finest instrument of its kind that 
money and science can produce. Molded 
and ear caps; 


akelite cases 


Tungsten steel magnets ; light weight; , = vo He ome damaged 
Seen ea ee. A TALKERS hot satisfied with any TRIMM product. 
$10.00 522.50 $35.00 
ACOUSTICOLA = ACOUSTICOLA 
Phonograph Composition Horn GRAND 

Attachment ACOUSTICOLA With Cast Aluminum Horn 


single bar 


TRIM M 


Head Sets 


Positively the only headset on 
the market sold with a life- 


time uarantee that covers 
tail of materials and 
kmanship excepting only 


d shells which cannot 
be guaranteed against break- 
age if dropped. Absolutely no 
charge AT ANY TIME for re- 
pairs, replacements or for re- 
mag snetizing. 

The head sets 
head sets to sell. 


See! Hear! the 
TRIMM 
LOUD 


to buy; the 


Standard bi 
minum case. 
appearance. 
ity of tone. 


All fitted with Special TRIMM jumbo size Loud Talker Unit. 


Or order samples with privilege of return after 5 days’ examination and test. 


Trimm Radio Mfg. Co. Dept. 64 


-polar construction. Alu- 


Wonderful volume and clar- 
Compare the Trimm ‘‘DE- 
PENDABLE” 


Splendid finish; beautiful 


with any $6.50 to $8.00 


Write for folder. 


24-30 S. Clinton St., 
CHICAGO, ILL. 


standard. The values of the main induc. 
tance, rotor, untuned primary, and load- 
ing coil are given in the table. 

It is of course possible to obtain values 
of fixed inductances and capacities as well 
as variable ones. As an example, the 
capacity of a “Ducon” antenna plug con- 
denser is given. This plug consists of 
two mica condensers, one on each side of 
the lighting circuit. It is seen from the 
table that these condensers are each about 
the size of an ordinary grid condenser. 
The capacitance of a tapped blocking 
condenser is also given in the next table. 
This table gives also the dielectric loss 
resistance and the tangent of the angle 
of phase displacement. The phase differ- 
ence in radio condensers should not ex- 
ceed 2 degrees, and it is seen from the 
table that this condenser is well within 
these limits. The author will explain in 


Inductance 


Capacity and Dat ita a Obte 1ined With 
Cc ‘apacity -Inductance Bridge 
lTnduc tance of Capacity of Capacity of Gen 


“Ohio” 43 Plate 
Variable Con- 


Leeds-North- 
rup Vario- 


eral Radio Stand 
ard Precision Con 


meter denser denser 
i to to 
= & BI — 
Av = S 5, = a 
EE 2 Pa 4 ae 
5 , 3 i te 
U5 2 a Ses a Se 
eS a os ae s ae 
| 3) 3) a 3) ov 
n nn O vi 3) 
2.50 5 0 25.0 0 48 
4.75 10 10 48.0 200 98 | 
6.00 1s 20 73.8 300 155 | 
6.90 20 30 117.0 400 213 
8.00 25 40 160.8 500 274 
9.50 30 50 201.4 600 334 
10.95 35 60 243.5 700 394 
12.00 40 70 301.0 800 454 
13.50 45 80 358.0 900 514 
14.80 50 90 414.0 1000 574 
16.00 55 100 484.0 1100 634 
17.00 oo = ——— 1200 694 
18.10 65 1300 754 
19.10 70 Inductance of 1400 815 
20.20 75 Bremer-Tully 1500 876 | 
21.10 80 Vernier Tuner 1600 929 | 
22.08 85 1700 1002 
23.04 90 Main Inductance 1800 1065 | 
24.00 95 Tap Ind. 1900 1128 | 
25.00 100 2000 1192 
26.00 105 FtoS .20 mh. 2100 1255 
27.00 110 Ftol .12 mh. 2200 1318 
27.95 115 F to 2 .10 m.h. 2300 1380 
29.00 120 2>toS .10 mh. 2400 1441 
30.10 125 2500 1492 
31.20 130 Rotor 12 m.h, 
32.45 135 cS apacity of Du- 
33.80 140 Untuned bilier “Ducon”| 
35.10 145 Primary .09 m.h, Antenna Plug. 
36.50 150 
38.00 155 Loading Red Dot Side 
39.30 160 Coil 21 mh. = 325 MMF. | 
40.35 165 
41,20 170 Black Dot Side 
42.02 175 = 258 M.M.F. 
43.00 180 
Capacity Data on DeForest Blocking Condenser 
ma 5 
i o 
tal Sl 
& a 
z a . 
¢, a 
© a 
1 244 18167 
2 454 29950 
3 754 20844 
4 1050 22431 
5 1380 13872 
6 1694 15967 
7 2065 18681 
8 2380 20936 
9 664 20085 
10 2960 18598 
Tan 4 = 2"f CR 
at 1,000 cycles 27f = 6283 
Phase difference varies from approximately| 


0° 4° to 0° 10° 


CARTER 
Vernier Control Rheostat 


Only one knob—closest 
ment, Positive contact. 
Write for complete 


connection. 
catalog. 


adjust- 
Pigtail 


(arter Radio Co. 


207 S. State St. 


— 


N. 
NEW YORK 
141 W. 36th St. 


CHICA 


HIC 
630 Ss. Wabash Ave. 


BECOME A PROFESSIONAL 
PHOTOGRAPHER 
EARNING $35 TO $i25 AWEEK 


Three to_ six months’ 
Motion Picture, 
Portraiture. 


course. 
Commercial, 
Practical instruc- 

Modern equipment. 
or Catalog No. 56. 


Ask 
Y. INSTITUTE <. | aeatraee tS 


BROOKLYN 


505 State St. 


detail in his next paper how to obtain 
this equivalent series or dielectric 10ss 
resistance, and also how to get the phase 
difference, the “effective” high frequency 
resistance, impedance of radio frequency 
circuits, time constant of inductances, dis- 
tributed capacity, and the wave-lengt 
range covered by inductances and capact 
tances, 
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USKd R4GDIO 


The Tuska Superdyne 
Radio Frequency 
Receiver 


Radio enthusiasts who 
have had the opportunity 
to hear this new Tuska 
creation are amazed at its 
wonderful range, selectiv- 
4 ity and volume. Uses four 
tubes, but equals or sur- 
passes the performance of 
six-tube sets. Write for 
special folder II-H, 


pur Jusha 


will please you for years 


Your first enthusiasm over a Tuska Radio grows stronger 
as time proves the wisdom of your purchase. The Tuska is 
graceful in appearance, but it is also sturdy, trouble-proof, 
simple and highly efficient. It is designed and built for years of 
practical use; not merely to take advantage of an eager market. 


(USKX 


TRADE MARK There is nothing untried or experimental about Tuska Radio. 
C. D. Tuska, whose finely made radio apparatus has been ad- 
mired, praised and used by experts for thirteen years, person- 

ally supervises the construction of Tuska Radios. Each type 
| Records of distance made by 


Hille wiaie: goons Gans. Caine toe of set is built with scrupulous care, in surroundings that inspire 
ceivers will reach as far as any. It 
does not require an expert to tune- 

in far away stations—you can do it. 


and encourage the best of workmanship. 


Some Tuska sets cost as low as $35; others are larger and 


S more expensive. But they are all equally well built, for we 
expect to be as proud of years-old Tuska sets as their owners 
Mr. Carl R. Beker, of Blooming- All b 
dale, N. Y., reports receiving 26 wi e. 


Stations in three hours one evening 


—and his i has b dup- 
licated ee ae a 7” THE ¢. D. TUSKA CO., Hartford, Conn. 


VALBE BAG, 


Brine MeEcuantcay 
DIveIicaL AN 


RADIO FANS 


EVERYWHERE Subject: Effic 


Dear READERS 
have learned that 


Many thousands of you -e added to your set. 
cheapest improvement you nce “expressions 
' 7 you countiess © er . 
\ Show, we heard ry ie o> ae “] put three | 
é : ~asie ; 
more selective and ¢a stations I never t 


sot twenty ; 
; has ser makes a_vernicr con 
yy a UNIVERNIER to 


a logical four 


and last night 
plain variable con¢ 
repeatedly how to apt UN! 
people who know, must have 
variable 
Micrometrical control of the — meen 
is the only practical and theoreti 
trol. The entire range of pet 
reception of many signals whic 
vernier control. 


RI NMANTEACHERING ComMRsNae 
ae a jee , GAMES: 


p Rapio' Sve< IAL 


set is thus U 
h are passed b 


ae ee 


ATIES 


o25-941 WRIGHTWOOO ave 


CHIGAGO 


Today 


ient Tuning 


control is the best and 
the Chicago Radio 
like this: “My set is now 100 ed eo" 
ike this: “My _S€ agendas 
Ke CWERNIERS on my_neutrods 
NIVERNIERS amy neue 
ward before,” “your L NIV ERNIER = 7 
sweat * We were even as 
papel capi Such comments from 
4 vernier CO con - 
jeton Briefly, the facts are as follows 
di ; ) 


INIVERNIER 
UNIV rr our booth at 


the variometer, the one: 8 
method for obtaining efficient geno 
der continuous vernier control, Pp age 
r wf unknowingly with intermittent 


condenser, 


e of the ordinary knob 


ili ll ordinary kno 
ER simp'y . » simple mechanism contained 
your set. 1€ ; also direct 


Mak » ratio and 
ou a twelve the true post 
pointer 


because it 
has the 
ith confidence ! 


The UNIVERNI 
without altering 
within the knob gives 
control at will. Lani 
10 f the instrument, © 
the UNIVERNIER 


and we submit it w 


is rigidly os 
approval of leac 
for yours. 


jing radio 


engineers, . 
Yours for better reception, 
MANUFACTURING ' 
hat the UNIVERNIER certainly 


COMPANY. 
THE WALBERT 
P. §.—You will find t 
1 dress up your panel. 


wil 
THE UNIVERNIER $1.25 


At your dealer or postpaid on receipt of above amount. 
Dealers and Jobbers Write for Discounts. 

THE WALBERT MANUFACTURING COMPANY 

935 Wrightwood Ave., Chicago, Ill. 


O-T SIT TUBES 


(Registered) 


in your radio set assure— 
sharp, clear, mellow tones— 
music with its delightful and thrilling modula- 
tions— 
speeches without distortion, audible down to a 
whisper— 
and all the other joys of Radio at their best 
Three Models 


O. T. 1A—2 to 4 volts, 
Battery Draw .15 amps. Price, $6.00 


O. T. 9-2 to 4 volts, 
Battery Draw .06 amps. Price, $6.50 


O. T. Power Tube—5 volts, 
Battery Draw .25 to .35 amps. Price, $7.50 


At your dealer or direct by mail. 
Write for complete literature. 
Manufactured by DeForest Tel. & Tel. Co. 
Exclusively for the 
O. & T. Electric Corporation * 


1819 Broadway, New York 


High class representatives wanted. 


The O-T is the only gen- 
uine Silvertone Tube. 
Fully guaranteed. 
Beware of imitations. 


DELTA GOLD STRIPE 


Radio Headphones 


DELTA ELECTRIC CO. 


Marion, Indiana 


Carter $2.00 
Inductance Switch 


No sliding contact. 1-15 points. 
Special numbered knob and dial 
included. Send for catalog. 


arter Radio (Co. 
307'S. State St. _ CHICAG 
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Fig. 7 is the calibration curve of a ty 

ical 43-plate variable air condenser, The 
capacity in micro-microfarads is given 
plotted against the scale readings on 3 
scale which read 0 to 100. It is to ro 
understood that a micro-microfarad (writ. 
ten mmf. or Uuf.) is one-millionth of q 
microfarad, which in turn is one-millionth 
ofa farad, so that a microfarad is some- 
times written 1 10-° farad, while a micro. 
microfarad is written 1 : 10°” far. 
ad. Inductances, on the other hand 
are usually expressed in millihenrys sa 
stead of microhenrys. A millihenry is 
one-thousandth of a henry, and is some- 
times written 1 & 10° henry. Thus .00] 
mfd. (the ordinary value of a 43-plate con- 
denser) could be expressed .001 > 104 
farad, or 1 10° farad, while 250 micro- 
microfarads (the ordinary value of a grid 
condenser) could be expressed 250 \ 108 
farads, or by 250 & 10° microfarads, An 
inductance of .12 millihenrys could pe 


written 112 % 10° henrys, or 12 
x 10°° henrys. 
[The amateur should have little diffi- 


culty in making inductance and capacity 
measurements similar to these tables, and 
by so doing will be able to design his 
radio instruments scientifically. 


vaniuecornaten 


Correspondence from | 
Readers 
(Continued from page 1108) i 
LESS JAZZ 
Editor, Ravio News: 
I have been a constant reader of Rapto 


News from the beginning. Also a “Radio- 
phan.” After reading Mr. George Niemi’s 
letter, “Attention Announcers,” | will say 
that I certainly agree with him. I myself 
have listened equally as long many times 
for an announcement of a station with the 
same results he points out. 

The Chicago Board of Trade Station, 
WDAP, is the best station in the United 
States today, and should be congratulated, 
as they make it a point to announce their 
station even during the shortest intermission 
in the music. I travel quite a lot, and 
wherever I go the sentiment seems to be the 
same. Too much jazz and singing. There 
are today thousands of people who love 
the old-time music but turn away from the 
loud speaker as soon as the jazz comes in. 
There are thousands of good old-time songs 
and instrumental numbers that would be 
appreciated far more than this jazz. One 
can tune in any night and 90 per cent. of 
the music is jazz. Station WBAP, at 
Fort Worth, Texas, I believe, is the most 
popular station in the United States simply 
because they have a splendid station, and 
an announcer who gives the radio listeners 
what they want, namely, good old-time mu- 
sic. The state of Texas should be proud 
of this station. And when the rest of the 
broadcast stations take pattern from WBAP, 
radio will be much more popular as well as 
beneficial. Therefore, I say, give us the 
old-time music and less songs and jazz. 
Give the older people a chance to enjoy radio 
as well as the vounger ones. I would like 
to hear what others have to say regarding 
old-time music through the columns of yout 
splendid magazine. 

H. S. STAveEr, 
Winnett, Mont. 


INTERFERENCE A DETRIMENT 
Editor, Ravio News: 

In the December issue there appeared af 
article about making the receiving set sim- 
ple to operate. While this article is true 
I think the first thing to be done toward 
the betterment of radio is to remove the 


Rav 
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Transformer of Real 


— 


The winding that Kellogg developed, 
was found to be most efficient for audio 
frequency transformers. Its problems in- 
volved the finding of the proper thickness 
of paper, the proper kind of insulated 
wire to provide the proper number of 
ampere turns, and impedence. 


To correctly shield these transformers 
that they may be mounted in any posi- 
tion desired without losses, this brass 
shield was designed. It is so arranged 
that both sides are interchangeable, lock- 
ing together at the base. They are finished 
in a handsome maroon enamel. 


Merit 


Amplification 
of Entire 
Musical 


Range 

Free from ee A 
The one-piece laminations of silicon 

contain no punched holes, which in many 


e e 
D 1S tort 10Nn other transformers causes eddy currents 


and losses. The one-piece lamination is 
exclusively a feature of the Kellogg trans- 
former. It provides an exceptionally true 
electro-magnetic core. 


The wires extend through the The finished job, of which we are 
Bakelite top, which affords perfect mighty proud. The leads are soldered to 
insulation, and are soldered to the tinned terminals, which are under nickel 
terminals in plain sight, where they plated nuts over which are placed 
may be inspected. This also elimi- knurled nuts. Each binding post is plainly 
nates any possibility of breakage of marked so that it is impossible to make , 
transformer leads. incorrect connections. 


Amplify the pleasure of your radio set by installing Kellogg 
audio frequency transformers. Second to none in volume, clarity 
and freedom from distortion. 


No. 501—Ratio 44% to 1. No. 502—Ratio 3 to 1. Only $4.50 each 


Built and Guaranteed by 


Kellogg Switchboard & Supply Company 


1066 West Adams Street, Chicago 
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After All, It’s Quality 
that Counts— 


Build Your Set with High Quality 
Regal Parts 
REGAL INDUCTANCE SWITCH No. 164 


The real genuine “REGAL.” A complete assembly of 
switch points in one unit. No more drilling holes in 
panels. No more chipped panels. No more messy solder- 
ing back of panels. Mounted on panel with one threaded 
bushing and nut. 


Complete with handsome knob and dial............ $1.50 


“REGAL” RHEOSTATS are known the world 
over for their high quality. Smooth positive con- 
tact. One thread bushing only for mounting. 


Vernier 6 Ohms . 
Vernier 30 Ohms 
Regular 6 Ohms 
Regular 30 Ohms 
Junior 6 Ohms 


Junior 30 Ohms . 


DEALERS 
Ask for our new Catalog No. 18 showing 30 hand- 
some “REGAL” items. 

The American Specialty Co. 
115-220 HOLLAND AVE., BRIDGEPORT, CONN. 


RADECO SAFETY FUSES 


(Patented) 


Now available for 


DEALERS’ SALE 


Radio users have learned that Radeco Safety 
Fuses are a necessary tube protection—that 
their price (50 cents) is small compared with 
the great service they render. 

The merit of the fuses, their low price and 
our extensive advertising have created a ready 
sale. 

Up to now these fuses have been sold direct 
by mail, but the demand is so great that we 
want to distribute them in larger units through 
the trade channels. You will find Radeco 
Fuses a profitable item to add to your stock. 

To assist you in handling them, we have 
made up attractive. display boxes in colors 
containing an assortment of two dozen fuses. 


Price per box (2 dozen fuses) 


$12.00 


Subject to Regular Trade Discounts 
Order Today 


Radio Fans! Radeco Fuses can now be purchased at your Dealers 


RADIO EQUIPMENT COMPANY 


New England’s Oldest Exclusive Radio House 
20 STUART STREET BOSTON, MASS. 


Unity Rheostats are the Best 


Vernier and Non-Vernier 


The Unity Vernier Rheostat 


The highest type electrical instrument made for con- 
Price $1.75 trolling resistance. 

6 ohms, 25 ohms, 40 ohms 

—-------- ‘Hear a set that uses Unity Rheostats”’ — —-—- - - —- — — 


6 ohms, 25 ohms, 
The Unity Non-Vernier Rheostat 


40 ohms 
or the Cartridge Rheostat 


Other resistances & 
if desired 


Complete en 
Resistancesare interchangeable without removingthe bracketfromthepanel gett at. ont bers 
Unity Potentiometer Cartridges also fit the Unity Brackets Cartridges, “1. 
esistance. . 
If your dealer cannot supply you, send your check or money-order to the ponuadiaimebore: 
factory with dealer’s name. complete, a . 
s or ohmsi. 
UNITY MEG. CO., 228 North Halsted St., Chicago potentiometer 
Dealers are offered a free Counter Display Card — 1.00 
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commercial staticns to a higher wave-length 
so there will not be any interference with 
broadcasting. If radio is to become as com- 
mon as the telephone, the people will want 
sets that they can go to at any time and 
pick up a concert clear and distinct and 
listen to it until the broadcasting station 
signs off. It is almost impossible to listen 
to a station that is located over 200 or 309 
miles without being interfered with. I think 
this is a big stone in the way of progress 
The people will get disgusted with radio. 
It is not the amateurs who are inter fering, 
but the commercial stations, and the sooner 
the people realize this and cease condemning 
the amateur the better off they will be. J 
am a BCL and I know that the amateurs 
are our friends, not enemies. If a person 
has ever tuned in a station and has had 
some commercial station come pounding in, 
he will know what I mean. At any hour 
in the evening cne can hear these stations. 
I think this is unfair to the listener-in. It 
should be regulated, as radio is now ac. 
cepted as a necessity in the home. 
G. R. Scort, 
2245 Campbell Park, 
Chicago, III. 
A CAMEL THAT WOULD WALKA 
MILE FOR RADIO NEWS 

Editor, Rapvio News: 

I am forwarding herewith a photograph 
and details of my “nutshell” wireless. 

Perhaps I should say a word or two about 
us antipodeans and the “craze.” It has 
caught on, and badly at that. Five years 
ago there was no such thing as a wireless 
shop in Sydney ; now we have 14 dealers, be- 
sides numerous electrical houses which 
carry radio as a side line. The same applies 
to publications. A few years back one had 
practically to file a petition to secure a copy 
of a wireless journal. At that time one could 


seg PSE 


eee ee 


——" 


Radio in a Nutshell. 


pass it on a dozen times at a profit. Now 
one sees Rapio News at every bookstall, and 
in every country town. 

I recall a little incident that may be of 
interest to your readers. 

I am continually traveling, and a few 


| months ago I was at a place called Bourke, 


where camel transport is a feature. One 
day while strolling around a transport camp, 
my attention was attracted by a slight com 
motion, in which an irate driver and a camel 
were the leading characters. The camel, 
placid as usual, was calmly chewing and suf 
veying the man, who, holding a torn maga- 
| zine in one hand, was shaking the other af 


Re 


oh 


F 
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More than half a 
million in service 


LL 


‘BR 


Amplifying 


Standard equipment 
on the better sets 


TRANSFORMERS 


Avpio AMPLIFICATION 


—to get all stations 
clear and strong 


Distant reception is largely a matter of 
amplification. Therefore, to add to 
the power and range of your set— 
easily and at trifling cost—simply im- 
prove your audio amplification. 


For the best possible audio frequency 
amplification—volume without dis- 
tortion—all the “‘old-timers”’ will tell 
you to use All-American Audio Fre- 
quency Transformers. Your dealer 
will advise the proper type. 


You will be highly pleased with the 
added distance you get — and the 
greater clarity and strength of the 
voices and instruments you hear from 
out of the air. 


Note the special offer below. 


ALL THE BETTER 


Dealers Recommend 


THE “ALL-AMERICAN” 


All-American 
Socket 


One-piece molded 
bakelite—for panel or 
base mounting. 
Finest socket money 
can buy. Only 75c. 


: LARGEST SELLING 


Lin ot 


Power Amplifying Transformers for “Push- 
Pall” Circuits. (Input and Output Types.) 
Price each $6.00. 


All-American Audio Frequency Trans- 
formers are available in three ratios: 3-1, 
5-1, 10-1. Prices: $4.50, $4.75, $4.75. 


TRANSFORMERS IN THE WORLD 


POWER AMPLIFICATION 


—for utmost volume 
and pure, rich tone 


The addition of the well-known ‘‘Push- 
Pull” form of power amplification to 
your audio frequency amplifier—by 
means of All-American Power Ampli- 
fying Transformers—develops maxi- 
mum volume, with a roundness, rich- 
ness, depth and purity of tone that 
will amaze you. 


Use any good loud speaker—you’ll be 
more than delighted. 


Exhaustive tests prove conclusively 
that All-American Power Amplifiers 
are the most efficient, most satisfactory 
“push-pull” transformers that have 
ever been made. Here again All- 
Americans lead the industry. 


Read the special offer below. 


RAULAND MFG. 
Pioneers in the Industry 
204 North Jefferson Street, Chicago 


Co. 


_ CON ererees 
. Read [| 

We Will Send You 

the — sat agg amt ad This 

gram and circular, describing 

Power Amplification; also the Offer 
famous All-American book of 

Tested Hook-ups—on receipt | 


of 4c in stamps to cover mail- 
ing charges. 
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Sears. Roebuck ana. 
‘The Worlds Biggest 


Mail Order House 


~ 3,000 OHMS 


Ibs. Shipped 


Sears, Roebuck and Co. 
Chicago = Philadelphia 


Name ........... 
Rural Route... 
Street and No.. 


Send me FREE Radio Catalog No.82R98 


Head Set 


Atlast—the inexpensive, efficient 
head set you’ve been looking jor, 
and only $2.98! Makes clear those 
distant signals. Fits your head as 
comfortably as your cap. Com- 
plete with six feet of good grade cord. 
Excellent workmanship. Order NOW! 
Shipping weight, 132 
from 
CHICAGOor PHIL- 
ADELPHIA store. 

57AB9220—. ... 


er Direct From 
This Advertisement 


7” a an a” a” a” ae ae” Se 


The Better 


Class of 


Filament Rheostat 

The 4 ohm type is a necessity 
on UV200 and UV201 tubes 
Gives fine regulation and dis- 
penses with troublesome ver- 
10 ohm type gives close 
regulation of current for UV 
tubes; 
and WD12 


ner, 


201A 


201A or UV199. Also 50 ohm 12 volt $16.00 
type. Best looking and most west of Rocky Mountains 
efficient Rheostat made 
Price 75c id $1.00 
Audio & Radio Frequency 
Transformers 
One of the _ original 
transformers of the radio Y N K 
Audio typ ou ever now 


field The 
gives louder signal amr 
fication, best tone quz 
ties, and uniform amplifi- 
cations. List price $4.00, 
The Radio types are lim- 
ited to the range of wave 
lengths over which they 
will operate successfully 
Responds to rang 200 
600 meters. Gives 
tuning. Price $4.00. 


sharp 


ing the 5 amp 
2 Simplicity, ease o 
also for WD11 
30 ohm for UV 


Portable Rectifier 
A type designed according to 
the latest specifications adopt- 
i charging rate. 
adjustment 


tures. 50 and 60 cycle 


How Good Your 
Radio Set Is— 
Until You Use 
Sterling Parts. 


The Sterling Mfg. Company 
2580 Prospect Ave. Cleveland, O. 


Radio 
Equipment 


Pocket Voltmeters 
All types for testing of 
“A”’ and ‘‘B’’ Batteries, 
dry and storage. Draws 
just the right amount of 
current from battery while 
voltage is being read to 
make readings entirely ac- 
curate. New No. 45 volt- 
ammeter is used for test 
ing amperage of ‘‘A’’ 


a Za 
Cy PRR EEE ee ee 
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Save On All Radio Supplies 


Our big FREE Book shows hundreds of 
bargains in radio supplies and complete 
sets. Highest quality apparatus. Satis- 
faction guaranteed. This new, fascinating catalog 
tells ‘How to Build an Aerial.’’ Complete list o 
broadcasting stations. Many new ‘Hookups. 
Write today! Ask for Radio Catalog No.82R98. 


Mail This Coupon NOW 
ee ed 
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tion of Firpo-Willard fight was clear and 
loud. Then later WGY came in with 
some fine music and next week’s program, 
Copied most of program. 

; Of course, these weren’t the “three feet 
from phones” kind of signals, but were 
clear and loud enough to make no mistake. 
They were not steady, but would fade for 
a few seconds at times. 

Stations on waves below 400 meters are 
easiest to hear at sea, as some ship is always 
jamming you when above 400. Also music 
can be enjoyed when you can get practically 
no sound of the voice. 

On the night of Sept. 17 we were about 
305 miles S. E. of Genoa, Italy; I listened 


in a few moments before turning in. Static 
was crashing, but I heard a station which 
I think was WGY at 8:07 P. M., E. S. T 


” 


ST. 
S. T. 


playing a flute solo. At 8:13 P. M., 
a piano solo and at 8:30 P. M., E. 
started on a speech. 

I wonder how many commercial ops find 
NAA tube set N. G. Power seems to vary 
and at a distance, with bulb oscillating 
(to copy by C.W.) it’s impossible to copy. 
Bad enough to have some of the strikers 
(?) practice on you, but added together 
they make you want to hang the phones 
up 


L. J. Peex, S. S. West Elcasco, 


IN A NUT-SHELL 
Editor, Ravio NEws: 

It appears that Mr. W. W. Brackenridge 
and Mr. G. W. Lewis both need a little as- 
sistance in their discussion of single and 
triple circuit receiving sets. 

In the December issue Mr. Lewis signs 
off by saying, “Yours for the abolition of 
the re-radiating circuit receiver.” Since 
when, may I ask, is a double or triple cir- 
cuit receiver a non-radiating receiver??? 
You can send very nearly as far and 
cause just as much trouble with a triple 
circuit receiver when put into a state of 
“oscillation” as you can with a single circuit 
receiver. 

Furthermore, the novice is liable to get 
the three circuit into a state of “oscillation” 
more often than when using the simplified 
single circuit receiver. 

Remember, Mr. Lewis, that the Armstrong 
patent covers regeneration, amplified radio 
frequency only and not “oscillation.” That 
point on the tickler or plate variometer 
where the circuit is just about to spill 
over is Armstrong’s property, and when 
properly employed, does not cause re-radia- 
tion or distortion. 

Down here in New Orleans, triple, four 
and five circuit tuners are of no avail 
through the Naval station. 

So, when they abolish the re-radiating 
receiver, your three circuit prize tuner will 
go with the single circuit receiver. 

E. T. Jones, 
864 Roosevelt Place, New Orleans, La. 


A SIMPLIFIED REGENERATOR 
Editor, Rapvio News: : 

In the March number of Rapio News 
there appeared an article by H. L. Peterson 
entitled, “A Simplified Regenerator,” i 
which was described a modification of the 
Ulitra-Audion Circuit. 

I would like to add, for the benefit of 
those who have built this set, that a 43-plate 
condenser shunted across the antenna Cif 
cuit from aerial to ground connections will 
greatly sharpen the tuning and strengthen 
reception. A variable grid leak will also be 
of benefit. Using a tuning coil of 80 tums 
wound upon a tube 4 inches in diameter, the 
whole broadcasting range may be eas 
tuned in, and if two stages of audio fre- 
quency amplification are added, the volume 0 
sound received is sufficient to operate am of 
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SERVICE AND QUALITY 


BUILT THIS HOUSE 


ON STANDARD QUALITY PARTS 
WE PAY TRANSPORTATION CHARGES IN THE UNITED STATES ONLY 


PHONES THAT 
HAVE STOOD 
a THE TEST 
A EIGI Frost double 

set 2 

ohm 3.35 
E171 Frost double 
set 3000 
ohm 5 
E162 Frost double 
set 2000 
eee $4.05 
E163 Frost double 
set -_ 
a ee $4.65 
E172 Frost on 


set 3200 Oisth.....- cereeesereccces 
E166 Brandes Superior double set 
E167 Brandes Navy type double set. 
E168 Genuine Type C Baldwin Phones 
double set ... 
E169 Genuine 
with core 
BALDWIN LOUD SPEAKER 


SPAGHETTI AND WIRE 


YI rm ‘Baldwin Unit 
$5 


E33 Per 4-ft, length ...........+.+... 
£32 Tinned Coper No. 16 Wire...Ft. le 
E34 Wire with insulation similar to spa 


ghetti on it. Wire is tinned for solder- 
ing. Price 10 feet 29¢ 
—~ERLA R. F. TRANSFORMER | 
Rpecify Ist, 2nd or Srd stage. 
E1500 Erla Transformer 
ERLA REFLEX TRANSFORMER 
£1650 Reflex Transformer $4. 
TESTED CRYSTALS 
jalena, per pkg. 
con, Der DKg. - 


JACKS AND PLUGS 

Jacks are polished nickel, nickel-silver 
springs, pure silver contacts. Nickel wash- 
ers for mounting on any panel to % 
inch thick. Spread terminals make solder- 
ing easy. 

£133 One spring (open circuit) 
E134 Two spring (closed circuit). 4 
E13! Four spring (two closed circuits) 
E135 Three spring (two open circuits, 


called ‘‘single filament control’’)..... 53 
E136 Five spring (two open and two 
closed circuits, commonly called ‘‘ 
circuit filament control’) .......... -69 
E139 Plug with threaded barrel in- 
stead of set screw. Takes cord tips.. .45 
VARIABLE 
GRID LEAK 
Pencil mark type. Remov- 


y able black enameled cap. 
E50 Grid Leak ...... 13e 


OUR GUARANTEE YOUR PROTECTION 
Your satisfaction guaranteed. If for any reason you do not feel satisfied with your 
purchase, you may return it and we will refund your money. We will pay return 
transportation charges. 


180° VARIOCOUPLER VARIOMETERS 
The primary and second- For efficiency, perfect induc- 
ary windings of this coup- tive ratio, low capacity effect 
jer are properly spaced, and neatness of design these 
@ The center of the second- variometers are  unexcelled. 
ary is always in the cen- Metal parts nickeled. Stator 
ter of the primary field. gand ball mahogany finish. 
Black base, brown formica y Se ed assembled. 
tube and nickeled parts. E1200 Variometer ...... 2.65 
Panel or table mounting. The above variometers knocked-down stator 
E1i00 | MUA D cyalgut vdiaisislivietelncass $2.75 ves onemee in the stators. Rotors are 
a c | Wound. All metal parts included. 
180 casuloge ROTOR TYP z, E1205 Knocked-down Variometers - $1.85 85 
This 180° variocoupler MOULDED VAR 
| has heavy black tube and lOMETERS 
maulied: Yotee! Wound E1220 Moulded Variometer.......... 
with green silk wire¢ 4a z 
and has 10 taps on thes —— 
primary. Metal parts Bak alite 
are brass nickel, Can be Dial ae x 5 
mounted on panel or cad Share 1 


table. 
ly engraved 


Ett20 Variocoupler ........ sete +++ 0$8.45 | divisions and 
figures filled 
ME CONDENSERS Bakelite with a bril- Composition 
Condensers are | liant white. Set screws included. 
ow, made of heavy | E502 Dial, 2 inch, 3-16 in. shaft.... 
aluminum plates, | E500 Dial, 3 inch, 3-16 in. shaft... 
evenly spaced] E50! Dial, 3% inch, Ys in. shaft . 
with high grade | E504 Dial, 4 inch, %4 in. shaft ..... 
bakelite ends. Moulded composition dial as pictured. Has 
* a luster that cannot be told from Bakelite. 
E1443 43 plate | Set screws included. Each 
-001 Mfd. with- | £563 Dial, 2 inch, 3-16 in. shaft..... $.16 
wore ee SLA ieee Dial, 3 BP OD as 5.4.4 vitinee . 
dial, a eee a 
jal 29 5 4 in. shaft 22 
9 7 u i 
Bhi ise i without "|, | AUDIO FREQUENCY AMPLIFYING 
E1403 3 plates .00005 Mfd. without TRANSFORMERS 
eee Rape ah as ae ae 98 Correctly eer for mini- 
——— mum distributed capacity 
VERNIER VARIABLE CONDENSERS and low core loss. Shielded 
For fine tuning, beautifully finished in nickel 
neat appearance, aug Peggy enamel. Ratio 
this condenser 1s iF 
just the thing. Eiboe Shielded Trans- < 
Made of heavy FOTMEF wocccccccrcces $2.95 
aluminum plates 
and high grade THORDARSON AUDIO eee 
bakelite ends. AMPLIFYING TRANSFOR 
These condensers | There is separ _ hei 
are furnished ter known transformer. 
with neat appearing knob and dial. Made by a company that 
E1444—144 plates vernier .001 Mfd_ with specializes in transform- 
dial Bieiearse shea tis oie atest $3.05 ers. Entirely encased in 
2 plates ‘Vernier .0005 Mfd. with sheet aluminum = shield. 
a RULE In aciae soon eee Heavy connecting straps 


ii GA 
Mica insulation, wrapped with}“ONOENSER 
varnished cambric tape. Capa-} jj) 72 * 
eity, .00025 Mfd. 
E55 Grid Condensers 
E59 Phone Condenser, . 


GR. L. ADJUSTABLE GRID LEAK 
AND CONDENSER 
A turn of the polished 
black knob will enable 
you to get the one and 
only one potential that 
Drovides the maximum sig- 
nal strength. Made for 
awry mounting. 
E107 €. R. L. 
Grid Leak and Grid Condenser. 


Adjustab'e 


to binding posts. 
E1504—Thordarson Trans- 


ERLA AUDIO FREQ. rns 
E1750 Erla Audio Transformer $4.40 


INDUCTANCE —. es 
For 


former, 3% to 
E1505 Pl “Pransformer 6 to 1 $3.75 


“B"’ BATTERIES 
z Standard high grade 
radio ‘‘B’’ batteries. 
c E of, #] means of knobs. Never over five days old. 
> ao” entirely of bakelite with E230 2242 volt Signal 


Corps type. Size 3%x 
a peace $t. 18 


iSanickeled brass metal 


Parts. Coil position can | x2% inches 


pe loeked by knurled set screws. E240 22% volt large variau.e—5 positive 

E1603 Three circuit mounting....... $3.38 | taps. Size 644x4x3. ..c.seceereee ee $225 
F1602 Two coil mounting........... 2.70} E245 45 volt large size binding Dosts. 
21601 Single coil mounting ....... Bh DE erin rtiie $4.50 


INDUCTANCE COILS 
Rigidly wound, nicely fin- 
ished, low distributed ea- 


INDUCTANCE SWITCH 


For neat appearance and 
time saving, we suggest 


VACUUM TUBES 
Genuine Cunningham or Ra- 
diotron made by the General 
Electric Co. Overy tube 
guaranteed new and in orig- 
inal package. We do _ not 
sell ‘‘bootleg’’ tubes. Will 
ship brand in stock unless 
specified. 

E300 UV200 Detector $4.37 
E301A UV201A —— 
fying 5.83 


Elf WD11 1% volt... 5.83 
Ei2 WD12 1% volt... 5.83 
E299 UV199 3 volt.... 5.83 


QUALITY SOCKETS 

For C200, C301A, C12 or 
WD12 tubes. Signal socket. 
Tube made of brass, nickel- 
ed. Base is bakelite. Panel 
or base mount. Belden soc- 
ket. Made of bakelite. Panel 
or base mount. Great Lakes 
nickel socket. Panel or base 
mount. Great Lakes bakelite socket. 
mount only. 
contacts, 


E1073 


Base 
All sockets have heavy spring 


Signal Socket 
E1074 Belden Socket 
E1075 Great Lakes 
eg Great Lakes a 


WDIt Adapter ............-- 
299 Bakelite Socket ... 


299 Adapter 


GREAT LAKES SUPREME RHEOSTATS 
AND POTENTIOMETERS 
We guarantee these 
rheostats and potentio- 
meters to be unexcelled. 
They give perfect satis- 
faction under constant 
Each turn of the 


impossible to neve trou- 
ble when the contact 
slider runs over the re- 
sistance wire. Polished 
tapered knob, base is 


2% inches and made of heat resisting ma- 
terial. A real value. Priced very low. 

E90 G. L. Supreme Rheostats, 6 ohm $,39 
E91 G.L. Supreme Rheostats 25 ohm .42 
E92 G.L. Supreme Rheostats 40 ohm .45 
E93 G. L. Potentiometer, 200 ohm ... .52 
E94 G. L. Potentiometer, 400 ohm ... .56 

HOWARD i ied 
E1064 Howard 6 ohm Plain..... $ .98 
E1065 Howard 6 ohm Vernier 1.35 
E1066 Howard 25 ohm Plain .... .98 
E1056 Howard 25 ohm Vernier 1.35 
E1069 Howard 40 ohm Plain .. -98 
E1059 Howard 40 ohm Vernier....... 1.35 
E1067 Howard 200 ohm Potentiometer 1.35 
E1068 Howard 400 ohm Potentiometer 1.85 
CUTLER-HAMMER RHEOSTATS 

E106! Cutler-Hammer Vernier ..... $1.35 
E1062 Cutler-Hammer Plain ....... -90 
E105! Cutler-Hammer 30 ohm ..... 1.35 
E1052 C.-H. 30 ohm Resistance. +22 
E1063 C.-H. 200 ohm Potentiometer 1.35 


BINDING POSTS 
Somplete with screw and washer. 
brass finished in polished nickel 
with black composition top as listed. 
Order by number. 


pacity. All coils are equip- warge size, @ z ¢ 
FRESHMAN MICON ped with standard mount- ee at Mien ie ae 
MICA ings. We can supply any of — the panel to be mount a hole for phone tip or wire..... -. Se 
CONDENSERS these coils with or without Switch Poi o mnount. | Ell2 Medium size, black composi- 
E62 .00025 mfd. ° mounting plugs. The wave lengths shown ae Gane pa one tion, top .... . Ae 35¢ 
Condenser ....... $0.27 are range limits, based on variable conden- Saitou Galntas in fel 15 | £120 Large size, composition top.. 5e 48¢ 
E63 0005 "mid. “Condenser $0.27 | ser .001 mfd, eapacity. Price un- Price ites Tiditace 
m Ondenser......... . 5 = - Swi 
Be BR Bo a + te yo tg cai — — SC ere 1.22 WORKRITE NEUTRODYNE PARTS 
Hf 0025 mfd Condenser......... 41 1725 25 125- 250 $0.34 $0.78 MAGNET WIRE Gonsiste of « “ie Saeee te neu- 
E68 008 aed Pac td eh $3 tear 3 Ho. 120 3 - Quality magnet wire. We carry three types | troformers and 2 neutrodon condensers. 
E69 .01 mfd. Condenser......... 1.37 1728 15 90. ie “49 1.03 Sai a+ plied on erccnnt at aleenea — 
1729 100 500- 1,450 53 1.08 covered Green silk 
ie} VARIABLE Pdi d LEAK 1730 150 600- 2,000 .58 1.12 | Size Price Size Price Size "Price a dandy new 
D GRID CONDENS 1731 200 900- 2,500 -67 1.21) E18 $0.40 E20 $0.76 E20 $0.37 with 
For unbroken. range— 1732 250 1,200- 3,500 .73 1.30 | E20 52 E22 90 E22 47 Hand 
zero to 5 megohms, 1733 300 1,500- 4,500 od 1.31 | E22 .68 E24 1.05 E24 5 B oasbed mahogany. A 
clarifies signals, low- 1734 400 2,000- 5,000 -92 1.52 | E24 .78 E26 1.18 E26 -56 1 value. 
ers filament current, 1735 500 2,800- 6,100 1.07 1.58 | E26 .88 E30 =1.70 E30 -62 not included. 
increases battery life, 1736 600 4,000-10,000 1.22 1.73 | E28 1.02 E32 2.00 E32 .66 —— panel prices 
EGO Frest e eliminates hissing. 1737 750 5,000-12,000 1.38 1.88 | E30 1.40 E36 2.70 E36 85 DEERE seeceesecss< $2.40 
ath reshman Variable Grid Leak and 1738 1,000 7,000-15,000 0.65 2.19 TXORT once eres eee c eee eece 2.70 
RUNES accom akecr $0.85 | 1739 1,250 _9,750-19,500 1.87 2.39 SWITCH LEVERS £3 0 Se 3.40 
AERIAL WIRE 1740 1,500 14,500-26,500 2:13 253 | A high grade, polished nickel- tye (FS eR ey atin 3.75 
E855 Coppe —-. ———__— a —_——— | plated lever with solid mould- SIM diarerars'datvia's caeaieva corals 3.55 
E356 Sie per t strand 100 ft. coil. $0. 7 INSULATORS ed black composition knob. WNEENE, Geciookeuss 3.95 
Wie sing e. 0. 14 Bare Solid Copper. These are very strong strain | Complete with panel bushing. io ee as ae eeD amine { ” 
= SONS owns ee ee eee E360 Mould anne aetna én Doz. Each 
WITCH POINTS AND STOPS oulded insulator shown $0.10 $1.10] E15! 1 -in. Radius ....14e PANELS 
Brass, polished nickel gg E365 Porcelain insulators .... .09 -95 | E155 142-in. Radius ....14e Genuine Formica panels, to fit our cabinets. 
size, 6/32z% ins. long, two nute cith E267 6x7 x%6 Silawitedasccseeraaned $0.56 
Else eontact point and one with stops. HOW TO ORDER Eses i % 28 
58 8 Switch point 4” dia., %” high Order from this page. Please give number, deseription and price of the article you 268 718x216 ee SN, i By ons Oe 
Et30 J Dozen 18e Hundred $1.05 order to help us avoid mistakes. Total the amount of your order and send Post Office E274 9x14x3-16 . 
Glass ye oll, oint Hun- money order, certified eheek or draft with your order. Be sure to give your name and E261' 7x21x2-16 
3. Ty (Pes inch; height, Each Doz. dred street address on both letter and envelope. Do not inelude money for transportation. 26: 7x24x3-16 
E150 E150 Switch eases «san > 20¢ = =$1.40 We pay it except on storage ‘‘A”’ batteries. See ads of previous months for other items. ¥% inch Panel cut to size. 
iP 2¢ 920 1.40 3-16 in. Panel cut to size ..... $.02 sq. in. 


GREAT LAKES RADIO CO., 136 W. Lake St., _— Ill. 
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Pick up more stations. 


from its revolutionary construction. 


Has only two plates, of 
thin spring bronze, sepa- 
rated by mica dielectric. 
Plates are scientifically 
formed to properly control 
the capacity curve. (Pat- 
ent Pending.) Does away 
with bulky multiple plates, 
thus eliminating high re- 
sistance and moving con- 
tacts, reducing radio fre- 
quency and _ dielectric 
losses. 


Gives higher efficiency in Radio Frequency, 


If your dealer hasn’t the Brockway in stock, 


Receive over longer distances. 
more quickly and more accurately. Put this newly invented condenser on your 
panel and enjoy the increased efficiency and exclusive advantages that come 


THE BROCKWAY VARIABLE CONDE? 
Makes Multiple-Plate Condensers Old-Fashioned 


Bring Your Set Up to Date! 


Tune in more easily, 


NSER 


Saves space _ behind 
panel. Beautiful bakelite 
dial and base, with plates 
between, mount entirely on 
front. More easily adjust- 
ed than a vernier. Two 
revolutions of dial (720 
degrees movement) allow 
wide range for fine ad- 
justment, giving easy, ac- 
curate tuning, more sta- 
tions and longer distance 
reception, 


PRICE $3.50 
Re fle. x, 
proves any circuit requiring 11 to 43 plate condenser. 

ask him to order for you. 
postpaid on receipt of price with dealer’s name and address. 


BROCKWAY LABORATORIES COMPANY, Toledo Factories Bldg., 


Neutrodyne and Other Critical Circuits. Im- 


Or we will send one 


Toledo, Ohio 


big in volume—big in value—but 
The Baby Audio- 


phone offers a real high grade Loud 


low in price. 


Speaker at a popular price. 


The same goose neck and horn 
used in the Senior Audiophone help 
to give the big volume and good 
quality in the smaller size Loud 
Speaker. The Audiophone line is 
now very complete with 

Senior Audiophone ...... Price $32.50 


Junior Audiophone ...... Price 22.50 
Baby Audiophone ....... Price 12.50 


BABY aupidPiione 


G. U. S. PAT. OFFICE 


The New Model 


Bristol One Stage Power Amplifier 


No “C” batteries required, It provides 
the additional volume necessary to 
bring in far distant stations on the loud 
Sopnker) GENO: 5 sa5 5. -or ssn $25.00 


Ask for Bulletin 3012-S telling about 
the entire Audiophone Family. 


THE BRISTOL COMPANY, Waterbury, Conn. 


CLINTON HILL STA. 


a year. 


err $3.50 |DV-6 ...... 
| 3.50 | DV-! ... 
UV-200 2.75 |DV-2.... 
Sear 3.00 | DV-6A_. 
> Fass ere A ae 
SS rrr 3.00 |C-299 ....... 
6 v. Plate Amplifier ........... 3.00 


Mail Orders solicited and wie attended to 
Dealers and Agents write for Special Discount 


H. & H. RADIO CO. 


P. 0 .BOX 22-H. 


We repair the following RADIO TUBES 


and Guarantee Them 


Rr po 1a: -201A 
: 0 OIA 


NEWARK, N. J, 


Insure your copy reaching you each month. Subscribe to Radio pee 50 
Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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dinary loud speaker 
tions 300 miles distant. With a Ma agnavox 
reproducer and about 60 volts of “B” bat. 
tery, the set is loud enough to fill a large 
auditorium without further stages of amplis 


fication. 
W. C. Lang, 
Sanford, N.C 


satisfactorily on. stg. 


Getting the Right Radio 
Wave 


2 (Continued from page 1051) 


to be capable of selecting one particular 
wave frequency while at the same time ex. 
cluding all others. To do this requires jn 
the receiver a selectivity or frequency-sense 
far more highly developed than would be 
desirable in our ears. A selective radio re- 
ceiving set corresponds quite closely to a 
human ear that can hear only one note. 
Such highly selective ears would be no good 
to any of us. We could not hear music or 
even satisfactory speech if we had them, 
We would hear nothing but the one note to 
which our ears were able to respond. We 
would, however, hear that note and hear it 
clearly even though the air around us were 
full of other sounds. 

Selectivity of that kind is exactly what 
we want in our radio receivers. No matter 
how many other waves of various frequen- 
cies are flying past us through space, we 
want our receivers to pick out and respond 
to a single radio wave and that only. It 
must be deaf to all the other frequencies 
but keenly sensitive to waves of the fre- 
quency we desire to receive. When you 
adjust your receiver to hear WEAF at 610 
kilocycles frequency, you don’t want to hear 
a sound from Philadelphia at 590 or Mem- 
phis at 600 on one side nor from Davenport 
at 620 kilocycles on the other side. 

Fortunately, it is not very hard to arrange 
a radio receiver so it will be quite highly 
selective, and the next talk of the series will 
deal with the way that can be done. 


A Good Spring Contact _ 


(Continued from page 1091) 


the inside winding or secondary coil so that 
I could turn it through 360 degrees, if neces- 
sary, was a problem. In the old arrangement 
I had, the wires were continually breaking. 
The arrangement I used is shown in the ac- 
companying sketch, consisting of a small 
piece of sheet brass with a hole in the cen- 


Lrinotry wire 
5 Gered here 


otper ena —~ 
S0ldCrCa here 


mee 2"/ong f Wide 


OW! Hole 
for shat? 


“Brass 
fig.2 “Fig.3 


Details of the Spring Contact for 
and Variocouplers 


Variometes 
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OL 


{HAUT Tien 


509 509 
Western panes Fal Rca 
State State 
V Tea Street Street 
\ Chicago Chicago 
ITUBES Ill. Ill. 
y Dept. N-6 Dept. N-6 


CW 931 
5 Watt 


“E” Tubes 


$7.45 


What Salvage Really Means 


Sometimes a manufacturer over-produces and must sacrifice his surplus 
stock for cash. Sometimes a dealer misjudges market conditions and 
must unload—again for cash. Our business is to buy—to “Salvage”’— 
these special offers by paying spot cash for the entire surplus. That’s 
how we bought 40,000 Automatic Electric Headsets—10,000 Western 
Electric VT-2 Tubes, etc. But in order to keep on taking advantage of 


About 1/3 of these 10,000 brand_new, such offers, we must make a quick turnover. That is why we offer you 
genuine Western Electric VT-2 Tubes a $10 Automatic Electric Headset at the unequalled price of $3.65. 
that we bought from the U. S. Signal 


. That, too, is the main reason why all our offers are priced so attractively. 
1 “Salvage” to us does NOT mean something that has been used. We 
handle no second-handed merchandise. Every item we sell is guaranteed 
brand new—in fact 95% of our merchandise is in the manufacturer’s 
own carton and carries his guarantee along with ours. {‘‘Salvage’’ to 
YOU means buying quality radio merchandise for less! 


Corps have been sold. Radio men know 
that a genuine VT-2 Tube for $7.45 is 
an unusual opportunity—a real ‘‘find’’! 
These tubes may be used for RF and AF 
amplification and for CW, and phone 
transmitting. They have a higher am- 
plification factor than any tube made! 
Not Navy rejects—sold only as a surplus. 


STTTUTTT HUME LLL LALLLLLLELL LLL LCL 


IMPORTANT! 


Any individual part in any of the 
four outfits above may be pur- 
chased separately at the special 
reduced prices listed under column 
headed “Our Price.” 


COMPLETE 
INSTRUCTIONS 


for assembling and blueprints for 
wiring are included with each out- 
fit. Instructions written so every- 
one can understand them. No spe- 
cial skill or technical knowledge 
required—a few hours and you're 
ready to tune-in New York, Los 
Angeles—any of ’em! 


PANELS F R E p 


DRILLED 


Specially drilled panels are includ- 
ed with each of the sets illustrated 
and described below. We give 
this free service only on panels in- 


cluded with complete sets. 


Characteristics: Filament 6 volts, current 


consumption | amp., plate potential 22.5- 
$50 volts. 


Automatic Electric 


SPECIAL! 
Complete Parts for 
2 STAGE AMPLIFILR 


To amplify Ultra-Audion, Reinartz, Fle- 
welling, Knocked Down Short Wave Re- 
ceiver, Crystal or any receiving set so 
that loud speaker or phonograph can be 
used in place of headset. 


CONSISTING OF 
Reg. 
Price 
$1.05 7x9 Formica Panel 
(Other suitable size) 
4.75 High Ratio All-American or 3 


Thordarson Transformer ..... -95 
4.50 Low Ratio All American or 

2 2s ——- paaade n= + sone $3 

These hhendeote 8 were aS soia by the -20 owar' eostats.. 7 
Automatic Electric Co., makers of tele- oe 3 pt og ng jo 
— ——o. a Ce m... wees] 1:30.13 Binding ete 65 

eir entire stock— phones—pai .30.13 Binding Posts .......... 
spot cash and because of this buying .30 Baseboard ......2-.eeeeeeee AS 

peed (unequalled elsewhere in the radio 
to offer you a $i0 $21.00 Our 


field) we are able 
headset for $3.65. 

30 years of experience have produced the 
Automatic Headset. Coil is wound with 


Value Price 


COCKADAY RECEIVER 


about 6500 turns of No. 40 enamel coated 


copper wire. D.C. resistance 1600 ohms. 
Impedance at average music and voice 
frequeney (800 cycles) 21,000 ohms. (Ef- 
fective impedance rather than D.C. re- 
i ae is the big factor in a good head- 
set. 


ERLA 1-TUBE REFLEX 


vonelssne OF 


HAZELTINE NEUTRODYNE 


FREED-EISEMAN OR FADA LICENSED PARTS 


1 Variocoupler ............ 4 
23 i 
2 r 
1 . 

i ! 

| 3! 
! Erla Mica Condenser | 
! Erla .00025 Mica Condenser..... «20 
1 Erla Fixed Crystal Detector..... 1.00 
! Howard Rheostat -00 
2 Bakelite Dials 5 
8 Binding Posts 4 
| Dozen Switch Points and 4 S$ ps 23 
ee errr 5 
1 6Y2xl4x¥e” Formica Panel 1.37 


Our 
Price 


$20.90 


0 7x21x3- i _— formica panel 


{ Howard rh 
3 4” Radion “Dial 
3 John Firth Bakelite Sockets 
8 Binding Posts 
. 23 Plate Variable Condensers 
1 Wave Control Neutroformer 
R. F. Amplifying Neutroformers 
- Grid Neutralizing Condensers 
.00025 Micon Ly eg 
{ Marco ae ar Grid 
| Base Board for ain 25 feet 


ti iatetie; $28.00 


REINARTZ DETECTOR and 2 STEP 


bar wife and com- 


plete instructions 
pot ence and 
rin 
— 4 tube set $44.68 
5 tube set ....$46.25 


Regular e Our Priee 
rice EACH 
$3.00 # Cockaday Coil ............ $1.95 
1.00 2 Bakelite Dials ........... 225 
1 ! John Firth Socket........ 45 


ae diacateiden enbiatelinssiinéie 65 
"° Howard Vernier Rheostat.. 1.35 
.1 Pacent Double Circuit Jack .50 
8 Binding Posts............ -05 
7 Switch polats eeesedeeens - 202 
§ Switeh Lever ........sscce 25 
1 7xl4x” Formica Panel... 1.44 
Stee Pe SOE WO. cccccsc -00 
2 errr +25 
3.30 2 23 Plate Condensers...... 1.45 
rice $11.95 
Price e 


SHORT WAVE 
RECEIVER 


bas guiar ONSIST Our 

rice ISTING i 

$10.00 2 variometers eg 
1 


‘50 Switch 
.40 12 Switch Point 
1.00 Freshman bob ol teak and Con- 
denser Com 


Lever 


4: 


$25. ‘39 Our 
Value Price 


R a Our Price . : 
eat Price Our Price Reg. Price EACH Everything In Radio 
00 e 
B00 Fanel Zen 16 tach. $242 10-7 Binding posts... 05 In Our New Catalog 
6.00 1 23-P, Ver. Condenser... 3.45 = : ern —— Points... ry 
5.00 | 11-P. Ver. Condenser.... 2.95 . wite ops . : " 
1.50 | Howard Vernier Rheostat 1.35 ‘50 3 Switch Levers...... 25 Our new 48-page catalog lists, ~~ 
1.10 2 yoare oe Rheostat.. 1.00 1.00 2 Bakelite Dials 25 cribes and illustrates 10 complete 
75 3 Firth Sockets ......... 35 ; sets like those pictured above. It 
2.00 1 A Grid Leak ‘and 1.00 2 Double Circuit Jacks... .50 : Hundreds. of bargains in 
Condenser (cartridge tyne) 1.40 .65 | Single Circuit Jack..... 35 contains hundreds a & b 
4.75 2 Transformers (All A 1.00 | Baseboard .............. 50 parts that have not and can not be 
el os ? =. .75 Blue Print for Assembly.. .50 duplicated elsewhere. 
on ane lew rates .50 25 Feet Tined Wire...... 225 a 
Thordarson) ............. Write For Your Copy 
Detector 1 1. 4 Detector $29 95 TODAY! 
(Plain Condensers) and 2 Step e ‘ 
MTT TTT TTT PAT UES ET TTT TTT) 
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LOUD SPEAKER 


Complete. Delivered 
Ready for g 50 — 
Immediate 

Use. = U. S. A. 


A marvelous speaker for 
the price of a headset. 


Superior to many of the higher-priced amplifiers. 
Thousands of radio fans have welcomed this popu- 
lar-priced quality speaker. 

Standing 21” high, with 11” bell and made of heavy 
metal, eliminating vibration, together with its spe- 
cial loud speaking unit, this speaker reproduces 
voice and music far beyond expectations. Finished 
in plain black or brown; also special alligator grain 
in black and green or black crystalline. 


This speaker has been sel- 
ected as the best value by 
the largest selling organ- 
ization in the country. 


If your local dealer is unable to supply you, send 
order direct to us and pay postman on delivery. 


Sold on a Money-Back Guarantee 


Ackerman Brothers Co., Inc. 
301 West 4th St. Dept: (‘‘R. N.’’) New York City 


No More Leaks! 


Loose, leaky connections cause trouble- 
some balkiness in even the best-built radio 
sets. 

Spare yourself such annoyances from 
the start by making every joint abso- 
lutely fast with the HOME 
Electric Soldering Iron. 

It’s the handiest solderer you 
can use. Turn a switch and 
the point gets hot enough to 
melt solder almost instantly. 
The current consumed is 
negligible. 


Lasts a life-time. Pays 
for itself many times in 
convenience and utility. 
Packed in a sturdy carton, 
with full instructions and a 
supply of flux and solder. 
Costs only $3. 

If your dealer does not carry the 
HOME Electric Soldering Iron, 
send us your order and we will ship 
you one by return mail, either COD., 
parcel post or on receipt of cash or 
money order. 


THE A. MECKY COMPANY 
1705 Allegheny Ave., Philadelphia 


HOME Electric Soldering Iron 


PEQUOT SPECIALS 


RADIO SUPPLIES AT CUT R.C.A. Tubes UV-201A, WDII, WDIZ ......... $5.85 
PRICES $3.00 National 222 V Large Var. B Battery..... 1.85 
5.50 National 45 V Large Var. B Battery...... 3.65 
20.00 Crosley ‘‘Ace’’ Complete Receiver.......... 45 
3.50 — Variometer, WorkRite Bakelite 
| __RPies  eee t er 
Federal Audio Transformers No. 65 2.75 Eastern Cockaday Coils and Hook-up...... 1 
Audio Amplifying Transformers .. 4.00 Vernier Condenser with dial, Sakelite ends 
Ames Audio Amplifying Transformers 5 ME ase sadabedbendssAsanaensnsosens 
22> Volt Variable B Battery... 5 5.00 Vernier Condenser with dial, Bakelite ends, 
222 Volt Variable B Battery rrr 3.35 
45 Volt Variable B Battery 2.50 Plain Condenser Molded ends, {1 Plate..... 1.35 
22> Volt Eveready B Battery ......... 3.00 Plain Condenser molded ends, 23 plate...... 1.45 
B Battery. 3.50 Plain Condenser molded ends 43 Plate...... 1.75 
4.75 All-American 5 to { Audio Transformer. .... 4.15 
2.00 Tri-Coil Transformer with reflex hook-up... 1.85 
12.00 Nathaniel Baldwin Phones ............... 
3.98 Ambassader Phones ...............-.c0000 


9 
SPECIAL—Genuine licensed Hazeltine parts with 
Panel layout and complete instructions 
for building Neutrodyne Set d 
All Goods Sent Post-paid on Receipt of Price. 
Send Money-Order, Draft or Cheek 
PEQUOT SPECIALTY COMPANY 
Dept. N, NEW LONDON, CONNECTICUT 


ALL ORDERS MUST INCLUDE POSTAGE 


KENSINGTON RADIO SUPPLY CO. 
4417 18th Avenue Brooklyn, N. Y. 


Insure your copy reaching you each month. Subscribe to Radio News—$2.50 
a year. Experimenter Publishing Co., 53 Park Place, N. 7. < 
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ter of a size that will fit over the shaft of 
the instrument. After it has been inserted, 
| the two ends are bent so as to make a firm 
| contact with the shaft proper. 

Contributed by James Bare, 


A SIMPLE VERNIER ATTACH. 
MENT 


| 


Here is a vernier that can be added to the 
variable condenser of your set very easily, 
Drill a hole in the panel near the condenser 
and mount an old switch lever (I have used 
a long shank binding post) after breaking 


woes 


A Vernier Attachment Made of An Extra Con- 
denser Plate Controlled by a Separate Knob. 


off the blade. Cut and drill a piece of alum- 
inum (as per the sketch) and fasten 
it to the switch post so the plate will slide 
between the panel and the stationary plate 
of the condenser. Fasten a lead from the 
switch to the rotary plates of the condenser. 
Contributed by R. J. Harris. 


Results of Our $300 
Radio Music Contest 


(Continued from page 1055) 


PRVMRMEVMES CUT reve 


my knowledge has never before been at- 
tempted. 

“Some time ago the idea was conceived to 
test the possibility of promoting and popu- 
larizing a given piece of music entirely by 
radio, instead of through the ordinary chan- 
nels of advertising and promotion. 

“Radio hzs taken a firm foothold in our 
daily lives—thousands—yes—hundreds of 
thousands of families find enjoyment every 
night by listening in—radio has become a 
permanent home fixture. These families are 
the great new radio public. In reaching 
| them it would seem that our test tonight— 
| and its future development—can hardly be 
anything but successful. 

“This all evolves from the late united 
| efforts of the music publishers and authors 
to ban the use of their copyrighted compo- 
sitions for broadcasting purposes, claiming 
that such use is detrimental to sales. They 
liken this use to the use of a newspaper— 
good for one reading only—claiming that 
when hundreds of thousands of families 
| hear this music broadcast, these families 
have no desire to hear those pieces again 
and just so many thousands of sales have 
been lost. The fact is, that just so many 
sales have been created—dependent, of 
course, upon the quality of the music broa 
cast. 

“This theory—I should say, unbased the- 
ory—is so illogical that further discussion 
of it is unnecessary. But, for example, 
when you buy a player piano roll, a phono- 
graph record or even sheet music, do you 
use it just once and then discard it to the 
rubbish heap as you would yesterday's news- 
paper, or do you play it again and again? 
So it is with broadcast music—you hear t 
broadcast and if the melody has pleased 
you, you buy that piece in one form of 


ee |. ll} ee eee 


eee, BBV? FSP 


SgaO 


gun=-eonmw nz 


ee eae 
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“BUILD YOUR OWN” WITHA “RASCO” PARTS: 


Buy from the Oldest and Original Exclusive Radio Parts House in the United States 
We pay all transportation charges in U.S. ALL GOODS SENT PREPAID IN 24 HOURS 


from this page. 


Order direct NOTE NEW PRICES FOR THIS MONTH ONLY 


Jacks and Plugs Cord Tip Jack Phonehorn 

. Base consists of Phono- 
Best materials. Silver con- Takes place of binding dapter into which fits a 
tacts. Factory making Pos-|posts. Cord tip  firmly|/fne enameled fibre horn. 
tal Telegraph jacks, makes} gripped by jack. Made of|gi7g of horn 12”; bell 


75 VACUUM 
TUBE HOOK UPS 
350 WLYS 
$S0 ARTICLES 
B4 Pacts 


pe IS Molded Variometer Fonekushions 
FREE Highly substantial, instru-]| Made of sponge rubber. 
ment. Silk windings. %4”] Make wearing your receiv- 


shaft. Flange B  whenj/ers a pleasure. Positively 
The big ‘‘Rasco’’ cata-|placed into AB direction|exclude all noises and 
logue. Contains all Arm-|makes_ instrument panel|make reception a pleasure. 
strong circuits. Every up-| mounting. 180 to 650)Sponge rubber will last 
to-date vacuum tube hcok-}meters. Money back if} for — Light as a 
vp. Greatest little book|/this instrument is not all|feath 
printed. Free upon receipt|that we claim for it. F5050. *Fonekushions, _ set 
of postal. F5353 Variometer ..$3.00' of two .............. $.50 


SLT TLD AA 


Formica Panels Brass Rods Litz Wire 


Clearanee Sale Sold in 6” lengths only. ae - 
As we are discontinuing | F80; 3 Rod 8-32” thread Prices are per feet. E= 


equals, 


th ticular sizes, this}1 
ese particular sizes, this|length 5) F823 E No, 25 B&S $.02 
08 . OW 


material is now offered at| F6032 


eost. All 3-16” thick. length F890 E No, 28 B&S .0! 
F352 9x12” each ... 1.75] F1425 F891 E No. 21 B&S .03 
F354 646x191” each 1.99] round, F892 E No. 20 B&S' .04 


F356 6x14” each .. 1.60) F3616 
F357 6x4” each .... .65' round, 


10 per cent discount in 
061100 foot lots. 


Mounted Crystal-Cup Rasco Vernier Angle, Bushing 
Cup has screw and adjust-|Why use a vernier conden- | angle piece used to mount 
ment nut. Fits all stand-|ser when a vernier attach-|pnanels on boards, tubes on 
ard mounted crystals.}ment will do anything and panels etc. 1,000 uses. 
Nickel plated, polished. jeverything a vernier con-|5-16” wide, height 7-16”. 


F318 Nickel Cup ...§$.20|denser accomplishes. 

Radiocite Cleverest vernier made. F475 aan Te, $.03 
Best most s sensitive mount-}Can be used with any eae age Pe tg 7 
ed crystal. U. S. Navy us-| dial. Soft ruber ring en- Adapter Bushing 
ing it. Each tested. gages dial. Nothing to| Makes 3-16” dial fit 4” 
F317 Radiocite Crys- come apart. shaft. 32” long. 
WP shone cass stash $.25| F1450 Vernier onesie $.301F8866 Bushing .....$.04 


Phone Plugs Bakelite Socket Condensers 

Sold from 75c. to $1.00] Octagon shape. Four] Best make, paper-impreg- 
everywhere. Hard rubber|ickel binding ‘ao. Phos-|nated condensers, Capa- 
composition shell and pat-| Phor bronz contact/city guaranteed. 
ented cord tip holder. fe @* Best brown bake: F'5050 Phone Condenser, 
Fi , 7 pete. =— FBO ccc ccc cecceees 
sat Nrmmanship thru-| F651 Bakelite socket $.40 F5056 Grid Condenser. 

= F6500 Tube Socket. Made|.00025 ............. $.2 
Fi030 Rasce Telephsas| entirely of composition. vee8e Grid Leak Conden- 
ee eae Best made. Each....$.3Flser. .00025 ......... $.30 


Money refunded if 
goods do not satisfy 


Radiocite Detector Audio Frequency Trans- Duo-Spiderweb Coil Melotone Loud Speaker 
Base solid black composi- former For Reinartz circuit, 200-| Best popular loud speaker. 
tion. Automatic crystal|No_ better Transformer 600 Pay 4 19 taps, Size] Fibre horn, heavy metal 


holder. Triple adjustments.|made. Highest class ma- 


* 
= 


1%” center] base, five ft. cord. Nickel 


m. >; 
Smallest, neatest detector}terials. Impregnated coils. Sade Coil is firm and} gooseneck, Greatest tuned 


these. nage aor a> ee re 6%”. Slip Phonodapter|made. Radiocite crystal. sil icon steel stampings] will not fall apart, (adjustable) talker. Horn 
F1000 Jack 4 springs $.95 heh pe eo hcccom «= OJend on a single telephone} 200,000 in use. sed. Save 50 per cent by| F2650 yerntnens Rein-} length ei bell 6%"; 
F100! Jack 3 springs .75480.Cerine arigperinaan ke receiver. F1899 Detector ..... $.60 assembling it yourselt. artz coil . o+eeee$l. 05] total height 

F1002 Jack 5 springs .80)F1500 Cord tip jack F132i Phonehorn, pre- F1898 Galena detec- F1100 Ratio 4% to 1 $2.00] F2660 Coii "for panel} F255 cold Speak- 
F1003 Plug ......... 551 Each ..... ORE ARES: Sf eer errs $.50] Fii50 Ratio 6% tol 3 00} mount. 225-600 met. $1.90) er ................ $4.90 


Straight Line Condenser) Radio Frequency Trans- Spaghetti Seldering tron 
fr gesoedl SS formers Varnished flexible cambric] Smallest and handiest 
0° “Rico” Condenser| Best | Radio Frequency wnine, a takes No. 22] made. Fits any flat iron 


0 
Transformer developed soj wire; 
-001 mfd. 43 plate capa- far. Designed by 


21 takes 


E. | wir 
city rs 0005 mfd. 23 plate|Lacault, Associate Editor wire: 344 takes 22 to 28 


320 takes 18 to 20) or percolator plug. Plug 


16 to 18 


then becomes handle. 5” 


capacity ..........: :$1.75 RADIO NEWS. Air core| wire. ae Compe Sat Sa 
F4110 .00025  mfd, 11] “Pe. F319-320-321 Per ft. $.06] Out Dlug or wire. 
plate capacity ...... $1.75] F2800 Transformer, size] F344 Flexible soft rubber] F2200 Soldering 
All types no dials $1.5017%"x2%" 3 ........ $1.50l tubing; 10 feet for..$.20! iron ...........- oo 09.45 


Copper Ribbon Tin Foil Switch Knob Marconi Knob 


.005” thick. Has central hole of 5-32” 
F700 %” wide; F701 4%” |All our tin folls come 4° | F199 Knob, 1%” dia.| and seat to hold, screw, 
wide; F702 3-16” wide. |thttiehout si height §%": 8-32 screw.| dia..1%”, height %”, 
All -< an foot....$. i oe die = ng | F838 Knob, each ....$.12 
per Foil Best grade only. F850 has| F445 has 8-32 or 10-52 Fluted Knob 

001” thick. 4” wide. 1500 sq. inches per 1b.|Hushing, no screw. With S32 Dakine. 
F025 Copper Foil per | F85! 700 sq. inches to > 4 Black composit 

L008. cies pone caseee-$10| F850 Tin foll....1b $.39/ F199 Knob .........$.10] £2055 Knob 1 igh 13%" 


1o-foot iength °22272.°:0' F881 Tin foll ....1B 35° F4451 Knob 


. .06' diam. each ....... - $15 


Silver Dials Storage Batteries Vario-Rotor Rheostats and Potentio- 
Silver surface black en-|Guaranteed for two years.| Made of hard wood, accu- meters 
amel lettering. For %”|Only NEW material used.|rately turned. Takes any 
shaft. No set perew re-] Acid proof terminals, Pat-| finish. Large hole 2” di- High heat dieleetric base. 


quired. All 2%” d ent vents ameter. Width 2”, diam-| Come with faperet. is knurl- 
F800 Plaie means F2400 Two volt, 40 .../eter 33%”, 2 shaft holes] ed knob. 2 om- 
F801 Prim. Con.; F802j/amp. hours. ....... 3.90] F343 Rotor ......... 30} Plete with pointer. 

Sec. Cond..; F803 Coup-| F640 nal volt, 40 ‘*Rasco’”’ Universal Bear-] F4310 6 ohm ......$.45 
ler; F804 Fil. WRheo.;/amp. hours ....... . 7.25}ing. Especially made to F4311 30 oh 65 
F805 Grid Variometer.| F666 Six. volt, 60 take — rotor for panel OnM ..+.- oe 
Each style, ....§.20 each.Jamp. hours ........ 


— Potentiometer, a 


Set of six .........$1.15:Shipped express collect. Fia7s. Unt. Bearing S.250 GUMS ....6.065sc-000 


me Plates Bindin cee Name Plates “Rasco”’ Posts Cord Tips 


Na 
All name = brass with| Dia. %”. These styles: -| Standard phone cord tips. 
F839 (Hight or left) $.10 Pusey, FN ea —————— 
ght or le put, “A” Bat - . 

F809 Comes in 35 styles.| Bat.—, Loud  Speaker,| F650-51 Each ......$.08] F315 Each ........ -$.03 
pe denomination, each |‘‘C’’ Bat.—, Aerial, -+-,| F202 Has nickel-plated Separable Cord Tips 
ie --$.04] Input, “‘A’’ Bat.+, “B’’|bottom, each ...... .08] No solder required. Wire 
Panel Scale. 2%”, 90°,|Bat.4+, Loop ‘‘C’’ Bat. pam. each style ... .90} goes in ferrule. Shank 
metal, silver background,| +. F122 Tnitialed Binding| holds it tight. Nickel 
black lettering. F6000 Name Plates all] Posts. Six popular styles.| plated. 

F715 Scale. Each ..$.15'styles, each ......... REDE SRR s SS QpRRSICS: $.121 F2900 Each ......... $.06 


The famous Autoplex circuit des« 1—F4310 6 ohm Rheostat .., .45 

cribed in RADIO NEWS has taken 8—F201 —— Binding 

the country by storm. The only NR ach eucata as sana A -80 

single tube outfit that works a ae | peaties Post 

loud-talker. Results guaranteed. Name Plates ........ . 

1—F714 Mahogany Cabinet, 5—F6400 Feet Bus Bar Wire .25 

, _ SR $3.35 1—F5209 Consolidated Autoplex 

—F7140 Dilectryte Panel pattern .............. 50 
einen g CAS. 1.20 

2—F5353 Moulded Varie- Total $15.83 

2—F3076. 4” inte. 6. Our Bese Brice 

1—FS014 1250 turn Honeycomb OL ae an ae $15.25 

Re stati ta Fa 1.95 
1—Fss0 Vacuum’ Tube Complete with Melotene _ $20. 00 
ee aS Loud-speaker .....-..-+ 


New! New!! 


Push Pull Transformer for 
many new circuits. See any 
radio magazine. Made of 
best materials, Coils impreg- 
nated. Silicon steel lamina- 
tions. Save 50 per cent by as- 
sembling yourself. Simple 
instructions furnished. Fully 


Guaranteed. 
1159 Fit59 Push _ pomemen 
Ratio 6% tol ......... $4.00 


2 Stage Amplifier 


1—F710 Mahogany Cabinet. .$2.60 
1—F7100 Dilectryte Panel .. .9¢ 
2—F1100 A.F. Transformers 4.00 
me 100 Double Circuit Jacks 1.30 

—Fi003 Rasco Plug ..... . -_ 
3—F 6500 Tube Sockets ..... .70 
2—F4311 30 ohm Rheostats.. 1.30 
10—F6060 Post Name Plates .30 
10—F20! Rasco Binding Posts 1.00 
30 Ft. F6400 Bus Bar ware 75 
Blue Prints and directions. . + 50 


Total, $13.90 


Our Price $13.50 


RA os 
RADIO SPECIALTY Co 


98 Park Place, New York City 


Factories: Brooklyn, N. Y. Elkridge, Md. 


advertisement copyright 1924 by R. 8. Co., N. Y. 
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| another and hear it again with pleasure 
many times. 


e e “In order to substantiate this latter claim, 

e mdco d 10 U1 OO Rapio News initiated a Radio Song Contest. 
Prizes of $150 each were offered for the 

best radio march and the best radio jazz. [n 


Describes the Best ‘ ey 20 Circuits addition to the prize money, the successfyl 


: € in Blue in composers will also be paid a generous roy- 
in Radio a alty or commission upon the sale of their 

compositions. It is our idea to have the two 
Our new 64-page Catalog No. OG Te Is é. prize winning compositions suitable for 
TCR contains twenty of the ; P # ff : broadcasting and also characteristic of radio, 


most popular radio circuits es Suk : : 
eet blue. These include with static noise, code and other effects with 
which radio users are familiar. 


the Hazeltine Neutrodyne, i ,) ZC 5 
Grimes Inverted, Colpitts, rat — va S \ “A great many broadcast stations have 
Flewelling, Reinartz, Diode P P : Saat. “ ciieaal  diaal aane ‘ 

expressed their willingness to co-operate 


Electrad, Heterodyne, Super- = fae : 
Regenerative and many others. with us in our plan and will later broadcast 


Each article used in circuit is § SS¢ N _ fy et see pee ARES the two winning compositions that you will 
attractively picturedinstead of § 7 1 fo — 2 >, «04 hear tonight. 
appearing in straight schematic Z “Toca ; ° Pa ee ch P 
form. Besides containing blue These two prize winning pieces will be 
prints, the best in radio is also NS hg ; used to test our contention, or rather, prove 
EEE RRP EE SAY Mis it. No other means but radio broadcasting 
log sent postpaid forTen Cents. j : , will be used to introduce these songs 
Each circuit worth double. . os i blic > ee Se s0ngs t0.1e 
d oo cs we - public—they will be sold only through broad- 
Send for your copy today. Powe ss 4 ; oe cast stations, in radio stores, by radio deal- 
ers, etc., so that their sales may be traced 


DEALERS back directly to this one means of promoting 
Radio Lines. You should have it. Mailed 


. them—broadcasting by radio. 
FREE to all bonafide dealers making request on their business stationery. cen jal 
The response to our contest announce- 


ment was tremendous. Hundreds of com- 
positions were received, not from this coun- 
try alone, but from many foreign lands. 


“A staff of experts, musicians and vocal- 
ists, were engaged by us to go over the 
entries and pass on their merits. Those that 


A CLEARTONE PRODUCT || evi tov weit wee pos 


to the judges. 


The judges of the contest were as follows: 
—good volume, long distance Hugo Riesenfeld——M usical director and 
and easy tuning. Each and every emeuommammiaass ag aap famous conductor of the Rialto, Rivoli 
GOLDCREST Model is de- : +~ Ta JS and Criterion Theaters, New York. 
; 1 Ted Lewis of the well known Ted Lewis 

Band and the Ted Lewis Frolics. The 
——— Jazz Master. 

, + Vincent Lopez—Leader of the Pennsyl- 

The Best : vania Hotel Orchestras. 
babs Leo B. Riggs—Musical director of the 
1 yy 2 4 _nem uy Hotel Astor Orchestra, New York City. 
n | Milton J. Cross—“Announcer AJN” of 
Radio Value er | “Broadcast Central, WJZ,’ New York, 


member Institute of Musical Arts, and 


That means the best in Radio 


signed to give maximum results 
in the simplest way. 


member of Paulist Choristers. 


This mahogany console model ™~ en 
GOLDCREST Receiver is a four - ee cccranggie : : 
eee GOLDCREST ee 
tained, generous space having . sen ( c ( J v 
been provided for batteries and ] roy compositions. You will hear both of these 
Loud Speaker. The gold-plated 4 0. presently, I will not disclose these two num- 
panel provides a shield that com- It is the ideal receiver that you have been bers, which will be broadcast with four 
pletely eliminates body capacity. von ag = ene ae others that were given honorable mention. 
ies inaeee ei “T want your opinion of the merit of these 
O and T SILVERTONE TUBES Recommended | songs and request that you vote your prefer- 
Dealers, Jobbers, write for information, Catalog and Discounts. ence and mail a card or letter to me in care 
Model 20 $40.00 Model 32 $115.00 Model 60 ; $60.00 ol RapIo News, 53 Park Place, New York. 
Model 31 70.00 Model 40 75.00 Model 42 ; 135.00 “To all those who guess the two prize 
Model 61 $75.0 winners correctly, a copy of each of the 


P — < p compositions—arranged for piano—will be 

The Cleartone Radio Company, Cincinnati, Ohio sent gratis. The two selections are now id 
; print and will come off the press i 

“In order to familiarize the audience wi 

VULCANIZED "la will be 


the new compositions, each one 


| @5¢ Will make e E “WILMINGTON played several times. I ask you to be good 
All the Difference FIBRE” enougt to write down the identification 


es ec siti z hat 
Saber sebetidaaenwer anne numbers of the compositions now so t 
“el per ee sere — clearer Sheets, —< _———ed you will be better able to vote your prefer- 
amplificatic See y jealer = ° 
for a Reliable Micro-Air Neu Wilmington Fibre Specialty Co. Wilmington, Del. ence when all of the selections have been 
tralizing Condenser today. ’ Branch Offices ““Everywhere"’ rendered. Tf you will please take your pad 
— op am Pm ~ a7 = and pencil I will now read off the names of 
Cleveland, 0. a+, ails as Reba Tien the compositions slowly—twice in successioa 
4 ; —so as to be sure that you get them 
MONTROSE VERNIER CONDENSER | | 4. oo, teady? 2 
The condenser with genuine bakelite end pieces. : apm ls 
“ “Radio Jazz No. 25. 


Has positive contact between the vernier plate and : 
main shaft. Will get the results where others fail, “Radio Jazz No. 31. 


guaranteed to give entire satisfaction. “Radio Jazz No 100 

MONTROSE MANUFACTURING CO. “pads NI. 
conden er 1200 Bedford Ave., Brooklyn, N. Y. Boa be se my 
ae — “Radio March No. 101. 


Get a Handy Binder for your RADIO NEWS. Holds and preserves six issues, each of which “I am introducing some new musical ef 
can be inserted or removed at will Price 65c. Experimenter Pub. Co., Inc., Book Dept., 53 Park fects tonight which have never been heard» 


Place, New York. before by radio. These instruments reaHy 
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owesTFRA DIO prices 


SAVE MONEY—no matter what you need MELOTONE p Visit either of our two big stores at any 
for your Radio Outat you wit ane you! LOUD : HONEYCOMB time. Our Experts will be lad to help you, 
in save money if you buy fro e PEAK : ' \ with your problems is advice is abso- 
Standard Redio Corporation. =. or . : COILS futely FREE at any time. 
RICO ture the same 7 tvs Honeycomb duo-lateral on| 
C all “Rieo” Sa Z coils completely mounted} i 
TUNED ‘ : ~ phones. F tbe e we with plug and strap.|4q D in MEL domaine rool ae 
) » et , ; ae ca 1e eshn ixed condensers 
ae cs. poets poe Maly : ; othe ME Price are carefully tested and guaranteed. They 
ationa i : ead oNiehAlocaea tC. s , 4 he Sountec dare constant capacity and accurate. Made 
ats 4 a0 “J a0- a0) 2 following sizes 
neck $4.90/p-;; 3 - -00). Mf Capacity Micon 
0002! ‘apacity Micon.. 


| MAGNAVOX d 7 3 y : e005 ‘apacity Micon.. 
Hh The Genuine ,  |P-100 500-1450 1.20).001 ‘apacity Micon 


‘apacity Micon... 
i\ j Specify which 
you desire. R-3 003 


a M-1 which requires and ; , HONEYCOMB COIL 004 


battery MOUNTING ooe Mr 


Our price 


3 
Any of the above sizes unmounted 45c each. |-002 


‘apacity Micon.... 
‘apacity Micon.... 
‘paacity Micon... . 
‘apacity Micon. 


( 
( 
( 
( 
.0025 Mf Capacity Micon. 
f ¢ 
( 
( 
( 


Can be used for panel 
' or base mounting, a SOCKETS 
HOME f connecting leads fur- 199 Socket 

CHARGER nished. Constructed of a 190) Ad Il $ 
+ aeoen f a Bakelite, metal parts ' A 

Head Set 7 3000 ohms i. 50} The genuine. For nickel plated. ~ A V.D.11 ‘Adapter’ 
Supreme Head Set—P-1s80.. 7.50|your Radio Set or auto F 2 Composition VT 
Murdock Head Set—P-190 3000 ohms < 45|battery. 110 Volts, 60 Soe 
Murdock Head Set—P-189 2000 ohms 3.95] cycle. = P-140 %-coil mounting : Porcelain ‘VT Socket 
Amateur’sHead Set--P-174—2000 ohms 2.98]$18.50 value ....$16.65 ia P-150 2-coil mounting . -85/King VT Socket 7 


P-160 Single coil mounting......... + Special Metal Socket 
VARIOCOUPLER Fi ; De Luxe Socket ...... 
Exceptional vario coup- Electric . ‘ —_ AERIAL EQUIPMENT 


ler 180 degree bakelite ° 

mre — a panne Soldering {ron Stranded Antenna Wire No. 

nickel plated Every Radio fan and every electrician will find this ee . b G- r _ at $ 

350 Premier Vario-|most handy article ever cffered. Operates on AC or DC ~~ p vse R. C. Lead-in Wire 
coupler $3.65|!10 Volts. Take advantage of this opportunity to buy one wd a ps 
receiain erla 


each 


Standard vario coupler, ‘at a greatly reduced price. | ve 
page ue, mand otr. brat D'S EXCEPTIONAL VALUE $1.98 samedi Wile: sie sc a. “a 
— h 10 


Ss a rd v: riocounler . - 
ee si : Ground Wire Insulator eact 
Lightning Protector for Radio se 


VARIOMETERS ERLA REFLEX TRANSFORMER | sade cHeNETS 
High grade variometer, p The genuine Erla Transformer a Mahogany finished 
mahogany forms, accu- nationally advertised, complete I ~ ngs ae atena RADION PANELS 

rately wound, exception- with pamphlet for instruction a Hi grade ls ing 

al value j and hook-ups, is furnished in adds to the appear-|High grade panels for mounting your set. 
P. &3 cashes any vario two types for first and second ance of any radiojNi ationally advertised. 

meter $1.95 stage. set, hinged  top,) Each Each 
Excellent moul¢ P-810 Ist stage Erla takes panel of sizes} Size hg Size Blk. Mhg 
meter, high di-electric peau chine: listed below :— 6x in. $ 75) 7x2 - $2.15 $2.60 
can’t warp, a real buy P-820 2nd stage Erla 10los1i% in 90 FE rd 

P-95 Moulded variometer Trans former in. 

Highest grade moulded variometer, wave}l?-851 -RLA Synchronizing Tr: ins- ‘ dX] 3 ; in. 
length 180 to 600 meters, exceptional bar-|former to 1 $4.65 (6 to 1) x Teer Netcoseeceace Sess ane - 
gain. 3’ IX! rer idiawietes ae i 0 in. 
P-105 Supreme Variometer ........$4.9© ite : =a 5|7x12 = 
PHONO- ————-—— -- ris in: 


ENSERS a ' = 
VARIABLE COND Pure soft rubber VACUUM TUBES = 1a MERICAN 
These condensers|with brass tube insert. : 2| We carry the standard tubes TRANSFORMER 
are fully guaran-|Fits Columbia, Vic in stock, Radiotron and Cun- {_ Wiel ceniitveekl : 
teed and are of|tor and Sonora ..40c = ningham and will ship which Shi sidaat ‘Tes All American 
Athe hishest grade ever we have on hand. Shielded Transformer, latest 
¥ workmanship. The . {P-910 UV-200 Detector We , type. 
vernier types are BINDING POSTS PTune 4: < $4.3 ) P-610 3-1 Ratio 
furnished with]Binding posts and contact points are iP-920 U - _— Americ an... 5 
\ \ dial and knob brass nickel finished. Per doz, ‘lifier Tube ... 3 ne 20 Ratio J 
—Vernier Condenser ... m * Ni ge Slut ens. Binding 4 P-921 UV-199 Tube.. 5.65 : : eae ee is ato seeee 4.10 
Kern Condenser ....-+-+-+- 293)p.99 “Hard _ Rubbei P-922 WD-11 Tube.. 5.65 | AMf American ......-..- 
a { se * oe oe “* . al__@> * re 
SRE ay al yr ed Large Size ?; 60 P-923 WD-12 Tube.. 5.65 ees te, So” 
25P—Plain Condenser ... ee oe a gids _ Plated Contact P-924 DV-6 DeForest AmerTran—$7.00 Value 
11P—Plain Condenser Ne y 5. 3 . bade os 
5P—Plain Condenser Solder Lugs 
C 


3P—Plain Condenser tact_Points : 
-- STORAGE BATTERIES Howard Rheostat High grade. 

A high grade storage battery fully 6-25. .95¢] anteed long 
: guaranteed for two years 100 ampere E ‘ Sine |Large size 22% 
High grado. black. dij Le sour. This is an gpa value. | ’ 6 r 40 stat 5e{ Reuter $3.00 
a ack als, 100 amp. hr. Se King or Howard jlers 
ie red for \4- me s 5 battery x E tie 1.35|P- 100 22% Volts 
aia , SRACO ‘Rheostat. 66e large battery ...$1.75 

ae : MISCELLANEOUS AL 200 ohm Potentio- |P-500 45 Volt large battery 

é $1.35 


34-inch dial . >-600 22% V 
$-inch dial Spaghetti ‘Tubing, per yu.... 0. i meter x P-6 222 olt smi all battery 
siglo No. 14 Copper Tinned Connecting 400 ohm Potentio- Dry Cell Batteries 1% Volt 
Wire, per ft. Ol meter $1.60 
DOUBLE |Solderal, te 25] FRESHMAN VARIABLE 4 4=SWITCH LEVER 
PHONO- hans rad igs w/t. mais on GRID LEAK HH, An excellent switch lever 
DAPTER Solder pa a faye y "12/Grid Leak only ... -$.5 " « for a radio set, bushing 
cont metal nickel] attery Clips, po oe -10 gg Keak and! Conden- pad red — 
plated. Soft rubber|/Grewol Permanent Crysté tector... 1.65 C.R.L. Variable Grid” 7 P-72 Swite 
bushings. Fits anylRW Adjustable Detector 1.50\Leak arlable Grid 1.00 - -74 keh — sees 
head set -40¢ B. Battery Voltmeter 0-50 V. 2.25!'ivencil Mark Grid Leak’ .... / (cheaper grade)... 


Ten per cent must accompany all C.0.D. orders. Otherwise remit b - 
sonal check or P.O. Money Order. We guarantee your comolete satisfaction 
on everything purchased from us. No cr:iers taken outside of U. S. 
Possessions, DEALERS WANTED. WRITE FOR CATALOGUE, 


STANDARD RADIO CORPORATION 


¢27- 229-231 W. MADISON ST. 410-412-414S0. WABASH Av. 
TWO BIG STORES CHCACO/LL. 
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SEVERAL GOOD REASONS 


for the 


Widespread Popularity 
OF THE VARIABLE-VERNIER 


ELGIN BOOK CONDENSERS 


Can be used in any circuit specifying rotary plate condensers, 
with the following advantages: 


Ist. Vernier All the Way. Three turns required from maximum 
to minimum capacity, instead of the customary half turn. 

2nd. No Hand Capacity, if the plate nearest the hand is con- 
nected to the grounded, or dead side as we direct. 

3rd. Cannot Become Shorted by metallic dust or by warping 
due to temperature changes. 

4th. No Sliding Contacts to cause noise or trouble. 

5th. Saves Space. Lies flat and requires but a fraction of an 
inch back of the panel. 

6th. Rugged and Substantial Heavy phosphor bronze bend- 
ing leaf. Nothing to break or wear out. 

7th. Reasonable Price. About one-third the cost of a vernier 
rotary plate. 

8th. Straight Capacity Line. This is accomplished by giving a 
convex shape to the inside leaf, causing the outer one to sepa- 
rate from it gradually with a sort of unrolling motion. 


Send a two-eent stamp for cireular containing one, two, and three bulb hook-ups 
of the ."y Super-Reinartz, the set which with only one bulb lighted brings in 


FOUR SIZES stations two thousand miles away on a loud speaker. 
No. 4 .001 mf. $1.75 
oj. os mt) ~~ s ELGIN RADIO SUPPLY COMPANY 
a. 2 wens ee. 1:00 207 E. Chicago Street ELGIN, ILL. 


Test this Battery 
any way you like! 


ROSENDAL “B” Battery is good 

in every way. Test it for continu- 

ous service and note its remark- 
able long life. Try it in intermittent serv- 
ice and see its great recuperative powers. 
There is every reason why a “Rosendal” 
should be a good battery. It is made of 
the finest materials under expert supervision 
and it comes to you fresh. That means 
longer life—and at a price that saves you money because you buy direct from the 
manufacturer. 
“The proof of the pudding” is in the eating. Try a “Rosendal” and if you don’t 
like it send it back. Your money will be refunded. 

Shipment prepaid at the following direct to consumer prices 


Large Med. Small Send M. O. or order C. O. D. 
221, V. Plain .............-$1.66 $1.33 $0.93 
221, V. Variable. .......... 1.84 1.50 1.00 RO SENDAL G4 ©; 
i», neers 3.33 2.33 — 
45 V. Variable .......... 3.66 2.66 -— Chemical and Radio Engineers 
Ask for Circular on other radio parts > and 4 Stone Serest Now Yok 


Reliable 


RADIo& 


Results are Sure with RELIABLE Goods 


And it’s easy to get such goods—anything you 
want in radio equipment. Big, complete stock— 
everything guaranteed ; quick service; right 
prices. And you're sure it’s reliable when it 
comes from Andrae. Get our complete catalog 


—FREE. « 
> - vssng se . ‘ - ON ONE TUBE 

uy reliable equipment rom a house of esta Broadcasting from Atlantic Coast, Mexico, Hawaii, 

lished reputation. Send for catalog of tested Canadas ae, Cuba heard in California by users of 

and approved apparatus and our discount sheet. CROSS COUNTRY CIRCUIT. Range due to pred 

f set and only one tuning control. asily and cheap- 

JULIUS ANDRAE & SONS CO. ly built by any novice. Dry cell tubes may be 

117 Michigan Street soem Wis. used. All instructions, blueprint panel layout, as- 


sembly photo, etc. Postpaid 25c. Stamps accepted. 
VESCO RADIO SHOP, Bx. RN-I17, Oakland, Cal. 


Insure your copy reaching you each month. Subscribe to Radio News—$2.50 
a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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are not musical at all, but are radio instry. 
ments as used by us in our laboratories, 
They have been brought here to assist the 
loth U. S. Infantry Band. These instry. 
ments give radio spark characteristics, as 
well as the well known radio howls, imita- 
tion of static, etc. In order to acquaint you 
with these different sounds, I take great 
pleasure in introducing to you first the radio 
spark. (The sounds of radio spark, pro- 
duced by a large spark coil, condenser and 
spark gap, were then broadcast.) And now 
the radio oscillator—as fearful as its name 
implies. (The oscillator is an instrument 
used in Rapio News Laboratories for test- 
ing frequencies of various radio apparatus, 
3y this means, peculiar, weird, as well as 
shrill notes, could be produced which can be 
made to run the entire gamut of the scale. 
The sounds produced were often flute-like, 
often saxophone-like, but the quality was 
different from that produced by musical in- 
struments. ) 

“And finally, before we go on, I wish to 
introduce to you the well known 16th U. §. 
Infantry Band, which, in way of passing, 
was the musical accompaniment for the first 
United States regiment to march cn French 
soil during the late war. The same regiment 
was first in action—had the first casualties 
and captured the first German prisoners.” 


PROGRAM 
First Number 
Words and music by Alois E. Hauser, New 
York. 

Radio March—Entry No. 101—Sung by Mr. 
Nat Sanders; Miss Ada Rubens at the 
piano. 

Radio March—Entry No. 101—Played by 
the 16th Infantry Band; directed by Band- 
master Peter Weisenkeller. 

Second Number 
Words and music by Jack Nelson, Chicago, 


Radio Jazz—Entry No. 31—Played by the 
16th Infantry Band. 

Radio Jazz—Entry No. 31—Sung by Miss 
Rose Shelby; Miss Ada Rubens at the 
piano. 

Third Number 
Bert Green, Springfield, Mass. 

Radio March—Entry No. 43—Played by the 
16th Infantry Band; directed by Band- 
master Peter Weisenkeller. 

Fourth Number 
Music by Lindsay McPhail, words by Jack 
Nelson, both of Chicago, II. 

Radio Jazz—Entry No. 25—Played by the 
16th Infantry Band. 

Radio Jazz—Entry No. 25—Sung by Miss 
Rose Shelby; Miss Ada Rubens at the 
piano. 

Fifth Number 
Words and music by Henry H. Tobias, New 
York. 

Radio Jazz—Entry No. 100—Sung by Nat 
Sanders; Miss Ada Rubens at the piano. 

Radio Jazz—Entry No. 100—Played by the 
16th Infantry Band; directed by Band- 
master Peter Weisenkeller. 

Sixth Number 
Lylian C. Tilton, Brooklyn, N. Y. 

Radio March—Entry No. 34—Played by the 
16th Infantry Band. 

All in all, we believe the contest was 4 
success, and the next few months will tell 
us whether our idea of popularizing a given 
piece of music solely over the radio is cof- 
rect or not. 


IT’S MUTUAL 
Miss who was playing piano selec 
tions at station for the first time, 
desired that listeners telegraph or phone in 
stating how they enjoyed her offering. To 
be truthful, the music was terrible. Soon 4 
telegram arrived reading as follows: “Tell 
Miss that I don’t know how to play 
the piano either !” 
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RADIO ™ races” 


Via Daily Parcel Post 


The Prices Quoted Below non Goods to Your Door 


REFERENCES: 

G. Duns, Bradstreet, Coal & tron fuaticnal Bank, Corn Exchange Bank, N. City. 
No salvaged goods handled. Only standard brands in original packing, Lome bears 
ours and the manufacturers’ guarantee. Due to our tremendous output we can undersell 
any of our competitors. Send your order in today and insure prompt delivery. 


- f 
HOW TO ORDER—Write your order plainly; state number, description and price o 
Se | _items wanted. Send Post Office or Express Money Order, personal check or bank draft. = — ‘ 
eS WOOD CABINETS 
vaeuen veers BUILD YOUR OWN SET Highest grade Mahog- 
Standard brand “Co Corp. i e a ee 
tubes. Guaranteed brand new. CIRCUIT Hinged top. ies eabi 
J50 Detector, U.V.200 ea. $4.25 COCKADAY a ers REINARTZ COMPLETE nets are being sold at 
J51 ew aren ea oo aaa ; Gansictinwict less than one-half regu- 
J52 11% volt @a.... 2 onsisting o lar value. 
J53 W.D.12 ea. .....0-0s 5.75 eee pone ? piotat i 1 Reinartz Coil and 16 pigtail connections J57 Wood Cabinet; 
354 U.N.199 ea, ++ 5.78) 9 ‘onus Variable Condensers | 25 in. Dials panel size T7107 
- U. § dapter for 1 Slocke 1 .0005 Variable Condenser EE PEE ee POR ne = ; 
.V.199 tube fits any 50 ; — 7x18 1 — Condenser — Wood Cc size 7x12 Ys *s 
po 7 oo . 2 Dials 1 Socket MORN iriiaie. ce dials a < 4.5 gain aie ea ees 75 
356; W-D1t ——— fits i Grid ica and Condenser i pony onsen 459 Wood Cabinet; panel size 7”x14” aes 
W.D.11 tube and any 1 Rheostat Swite' evers Each Sty AERO BR q 
standard socket €a. .....-+--+eseeees $0.50] | Ratt Late 1 7x14 — 160 Wood Cabinet; panel size 7x18” 
———— = 1 Base Board : a oe minding: Posts Each sv eigen waneseioe as San 3.50 
2 arke indin J61 Wood C abinet: panel size 7x21” 
AUDIO FREQUENCY TRANSFORMERS " Switch Paints 12 Ft. Bus Bar Each accaete gia eee 
The following transformers are 7 Marked Binding Posts 1 py Re ae sidiitieiie So" Cabinet; panel size 7’x24” aa 
guaranteed standard makes, an Jac b Wirine D it hee al ACN eee eee eee eee eee sees teeters : 
i c y effici Wiring Diagra i iring Diagram and Instructions 
163 Biersen 3 to TrRatio. $3.95 a eee 5 | 3-179 Our Price $10. 85 | RADIO FREQUENCY 1 TRANSFORMERS 
164 Dietzen 5 to 1 Ratio 3.95 J-178 . . Our Price $12.65 is a ny for 201A he * 
J65 Dietzen 10 to 1 Ratio 3.95 . 
J66 Acme Audio ...... .. 3.95 DOUBLE PHONOGRAPH “ATTACHMENT J71 For 199, 299 or W.D.11 BS 
J67 Amertran 5.95 DIETZEN SUPER ; HEAD SET whic: attach and 12 tubes > 1.95 
468 U.V. 712 RCA a ; J181 2200 ohms ..$2.95 Lats 472 Erla ABI ...... -- 3.75 
pe a tal ee aa en ett ment fits all | 573 Erla AB2 3.75 
$69 U.V. 714 B.C.A. 2.0... .ccscesee \. _ — Der pety. phonog raphs Sp oir MR oe 
Since we are esale wi ta y C1 Pee s 
——— 7 = distributors for this any headset. J75 Erla_ Reflex ...... 4.65 
; wonderful headset we It converts ‘VARIOCOUPLER 
pass this bargain on to your phono 377 High Grade 180 De- 
LOOP AERIAL you. The Tone quality graph into a gree Coupler made of 
J76 Can be as- is of unusual volume. loud speaker Bakelite tubing wound 
sembled by any- These phones can be | $132 Double attachment.......... . $0.85 with green silk wire. 
cue in five wine used as a loud speaker | §{80 Single attachment fits ar Srieeial’ .. 0...» $2.45 
utes, all wood — Bold with « money | phone unit to be used on ph 49 478 Variometer same spe- 
parts, wire and satisfactory. if not | ——_—— p= Welt eewean Se" — cifications 2.45 
binding posts in- | i /2 sania 
cluded, com- TUBE PLATE CIRCUIT B BATTERIES 


DIGS <ss cco sn 89c HARD RUBBER PANELS 
The highest grade 


The highest grade of 
Two-element Fleming valve battery made at prices 
effect; operates on one dry lower than they ever 


Panel on the market. cell with or without ‘‘B’’ Bat- were sold before. 
ik Se ae eas Highly polished fin- tery; wiring diagram free | J80—22% Volt 

MOULDED BAKELITE VARIOMETER ish; cut in the follow- with each tube. | are $1.15 

ing sizes: tats " J81—22%% Volt 
179 Ea. $4.95) List. 97.00 188—Tx10 ..... $0.95 495 Dietzen Tube ......$1.00 | Medium ....... 1.45 
A high grade instrument. 489—7x wees H55 had pecckes for Dietzen J82—22% Volt Large Bevo 1.95 
Takes in the wave lengths } J90— tld sees = wttt tees e eee eee _-40 183—15 Volt Medium ......... ; is 
f 25 800 S. sete tere eee ees . J84—415 Volt Large ...... Sacibatstes J 
Sake oe Pencl Gas 1.95 saat TUBE SOCKETS J85—45 Volt Extra Large 


ELT REEE h ii") * 929 | Moulded of brown bakelite; 
See i ae . ees ____— | Binding Post_ Connections. 


3.50 
: J86—360 hr. 1% Volt twin double ‘duty 
FRESHMAN VARIABLE GRID LEAK HIGH GRADE 


oe. a Battery... 1 sees eee ee eee eee 


499 —a* _ for 201A "Sena A Ge 
301A, W.D.1 .39¢ ff J159 The per- 
AND GRID CONDENSER WOODEN J100 For U. v. 199, U.V.299 fect ayathetle 
Lowest filament cur- VARIOMETERS Socket ....... ‘ 


sensitive over 


os sede 
rent increases battery | J97 Price ........$2.15 J10! For W.D. 11, Cll 39e 


S g entire surface 
life; eliminate howl- | A real high grade job nn & Loud and clear 
: | = - CRYSTA’ Ps 
ing; zero to 5 meg- | an extremely low price. RADIO SOLDERING IRON ° aa Price, mounted 

hms. Takes in all wave SES SE iis ase a ee eee ee 50¢ 


e” 3102 Freshman Vari- | lensths. 
able Grid Leak alone...........0.0. Ns 

J103 Freshman Variable Grid Leak and 
Condenser combined 85 


J160 14 K. Gold Supersensitive Rusonite 
Catwhisker. Permanent. Will not oxidize. 
RN No tala Ca oalarcieiss enc s Jac eee ao 25¢ 
J161 Rusonite Reflex C rystal. Manufactured 
— expressly for Reflex Circuits. Guaranteed. 
Board of Fire fa. for the man who builds his Price, mounted $i. 

Underwriters. | own sets ny CT LUAS -— 
Regularly ee. Re eee ree ans JACKS AND PLUGS 
for : +25 

NNR ic h.assis aaa siseiwienia w via aetawin ane 


UTD 90R prethe iy 
“IMPROVED Ol ou 0 AR TER 


FILAMENT CONTROLLED RHEOSTATS 


Highest grade of material 
used, tapered knob. 

104—6 ohm .....- . $0.39 
J105—30 ohm 4 


~ VARIABLE AIR “CONDENSERS : —_ 
These condensers Jacks are polished nickel constructed with 


J106—200 ohm Poten- are made of nea pure silver contacts. ‘ $0.39 
ES ere thiminum Plates. he One Spring open circuit... 
5107 100 ‘ohm Poten- AMPLITONE high grade _ bake- {19 Two spring closed circuit...... 49 
UMUUEE 6 oss be sieves LOUD SPEAKERS ite ends. 1120 Round plug as illustrated..... 749 
= z ~~ | ile speaker Sih eine N00 Mta. $1.75 AERIAL WIRE 
_. WAVE TRAP sini ope agie | “iend Phones: Jitt—11 Plate mY 100 ft. solid copperweld ¥ wire coil $. i 
; _yjany pe 8; oes 
Stes nine stetint. | highly nickel plated; 18 ae oe. Le 7 wage ne eR 
thereby improving the se- | inches high <a as vee $0.95 neta ire Rubber overed No - 
| Ee $3.95 WMG Plage or 0000200 It: 5 $e Sa 
$s bp * 


tions. Special while quan- 


agg VERNIER VARIABLE CONDENSERS Scie tee ee cen, chai cfiaie 
pps mE 1D HE Specifications the same as above. eo. - 0 eens 

HAGU Each: .0:: cose: $4.95] STANDARD BRAND HEAD PHONES | Sperifications the Same as above. | type Insulators. in ES 

ae esi ae BUSA Pe ratben ant NOIRE eos 6-4 oo sh.e snes se ons C2550 tte aes Sean 
HONEYCOMB COIL MOUNTINGS Superior $5.25 | y415— 26 Plate Vernier with knob | ADOVE - os esses eee see eee 
J135 Dicto- GR EMD acaia'a:4.0'ointa 4 Soda d 6.6, on wiaiaaiwal ste 

i 3-t see graph " 6.75 Teas Plate Vernier with knob — LOUD 
1141 3-coil mount-— A136) Baldwin, [Std Stel 2-22-22 Bop SS eeaee Geos zi SPEAKERS 
N42 "Singie’ coil Double. 9.85 MAGNET WIRE (8 02.) 3125 Herald 
mounting ...... Double Cotton < 
4143 Receptical for’ a7 a Covered Green Silk er; no extra 


battery re- 


single coil mount- Si ol i Size Price d 
Breese 50 —plnetnoud te See fag 
ans 4 aime = A ae Western 1146 20..... 153 sont fon ine 

ee 4148 22..... -68 home, school 

MISCELLANEOUS 4139 Dietzen |J150 24..... 78 pg En 

4163 Spaghetti Tubing per yd...... $0.09 promod type sees 4 a = Now ..$30.00 
4164 Synthetic Crystal ............. -30 Litt pi ae te a 158 J126 Magna- 
J165 Ground Clamps ............... st price 8:00 H156 30..... : 


vox new type 
J166 Black Rubber Binding Posts . 


_ . 
te No is” lated oo -05 9 
No. Annunciatec re ha t 
sf eed ‘ty ba 2 71 Cortlandt St. 
05 ' New York, N. Y. 


America’s Greatest Radio Mail Order House 
ELEVEN NEW YORK STORES 


prices deliv- 
ered to your 
door. 


Robert J. Casey (Chicago Daily — 
News) builds setof RPM Units. 


“The set is a two-tube regenerative double- 
jointed reflex designed by the engineers of the 
Radio Products Mfg. Co.” writes Mr. Casey 
in Chicago Daily News, Nov. 3rd. In Action 
it is a distinct surprise. Both tubes give an 
R.F. amplification stronger than many other 
circuits. Tuning sharp enough for anybody. 
One of the novelties of this hook-up is the 
standardization of parts, permitting easy 
change of the component elements. 


“Another is the variable con- 
denser which affords a micro- 
meter adjustment with a vari- 
ation from minimum to maxi- 
mum that will do the work of 
any 1 to 43 plate condenser.” 


At a pig saving, you can build this—or any other set— 
using RPM Standardized Units Hook-ups in every pack- 
age. No soldering of joints, no tools necessary. Merely 
connect binding posts. Each RPM Unit is complete in it- 
self. Moulded Bakelite—very handsome, RPM _ units are 
efficient in performance, superior in quality and have abso- 
lutely no body capacity. You can pay more but you_can’t 
buy better units. At your dealers’ or write us. Uncon- 
ditional guarantee. 


A unit for every receiving purpose. ty and 


(eats cane Race “Lie Saat’ ~+~RADIO PRODUCTS MEG. CO., 


and Amplifying Units. 3 
667 West 14th Street a 


WALNORT 


TWINS 


Variable 


Grid Resistance 
$1.00 


Inductance Switch 


$1.25 


To get distance you must have positive ance varying from minimum to maxi- 
contacts. The average arrangement of mum of six Megohms clears up signals 
switch points is not satisfactory. Wal- and adds to the efficiency of the set. 
nart inductance switch gives positive The instruments are made of highest 
contacts—insuring better reception. quality material; base is genuine conden- 

Different tubes require different grid site Celoron made under Bakelite pat- 
resistance—Walnart Variable grid resist- ents. 


WALNART E IC MFG..CO. 


1249 W. Van Buren St. Dept. 606 CHICAGO, Ill. 
‘AETNA RROWNLIE 
Condensers 
High Grade Quality weciss 
“AETNA” condensers are REFLEX OR 
made of the best mate- CRYSTAL SETS § 
rial, hard, pure Alumi- - 
num and Condensite Cel- “CLEAR AS A BELL” 
oron end plates, a ~—— 

WE guarantee every w rom Edge to Edge 

ithstands Heavy Plate Voltage. 

Condenser to prove to ca- The Acme Apparatus Co. says Pic « 
i pacity. tortion and howling La CRYSTAL 
0. 43 Plate... 1.99 Mail Orders Filled Promptly. Order From Your Dealer or Direct 

ARIABLE DEN » 
ey 5 Bose, iG ae. ut. ROLAND BROWNLIE & co. 
22 Saunders Street. Medford Mass. 


Insure your copy reaching you each month. Subscribe to Radio News—$2.50 
a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 


] 
| Engineering Trans-At- 
| {antic Radio toeahonr ll 


| 
|: (Continued from page 1054) 
| r. ‘ 


AMEE 


The cost of communication is one factor 
that will require serious consideration, 
Trans-oceanic telephone service will be of 
little use to the public if the cost is prohibi- 
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Trans-Atlantic Radio Transmission Measurements. 
Monthly Averages of Diurnal Variations in Sig- 
nal to Noise Ratio for 1923. Transmission from 
Rocky Point to London on 57,000 Cycles (5,260 
Meters). Measurements on Loop’ Reception. 
Curves Corrected to 300 Amperes Antenna Cur- 
rent. 

tive to the average person. The charges 
cannot be much more than those at the pres- 
ent time for communication across the con- 
tinent. To bring the cost of operation down 
to a low figure is a problem indeed. 


KYW TO BROADCAST TWO MID- 
NIGHT REVUES EACH WEEK 
Since the inauguration of the midnight 

revues which are broadcast every Friday 

night from Westinghouse station KYW, the 
invisible radio audience all over the United 

States has an acute case of insomnia. 

There is nothing more comforting these 
cold evenings than to recline at ease in your 
most comfortable chair and listen to a pro- 
gram of good entertainment with nothing 
more to do at the end of the show than to 
turn off your set and “turn in for the night.” 
However, it seems impossible to sit at ease, 
or even lie down when dance selections and 
other lively musical numbers are rendered 
ty ad — entertainers who send 
out their tantalizing strains of har rom 
KYW g armony fro 


_Mr. Wilson J. Wetherbee, director of sta- 
tion KYW, is responsible for the first mid- 
night show sent out from any broadcasting 
station. When Mr. Wetherbee decided to 
put on this new feature, a preliminary an- 
houncement was broadcast asking that those 
of the invisible audience who desired such a 
nevelty send in their approval via Uncle 
Sam's mail. Within a week, thousands of 
letters from all over the United States were 


received, and the first midnigh 
pens idnight show was 


Whether Professional Man 
Business Man or Daily Worker 
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A Thorough Training ([n 


CHEMISTRY 


Will Help You To Get Ahead 


O be successful today is to know Chemis- 
| try! Every line of business, every branch 
of industry depends upon Chemistry in 
some form. You may not realize it, but your 
own proficiency in whatever work you are doing 
would be increased by a knowledge of Chem- 
istry. In many lines such knowledge is abso- 
lutely essential. In others it is a guarantee of 
promotion and more money. 


The keen competition that exists in every 
commercial activity today requires that a man 
know all there is to know about his vocation. 
If you have something to sell—no matter what— 
Chemistry enters into its make-up. The sales- 
man who knows the chemical composition of his 
article can talk about it more intelligently than 
the one who lacks this information, and his 
sales are proportionately larger. In the build- 
ing trades Chemistry is of prime importance. 
The mason, electrician or painter who knows 
something about Chemistry can do better work 
and command more money than the one who 
does not. ‘Through Chemistry a_ shop-keeper 
learns how to attract the most trade, and even 
in clerical positions one can capitalize his 
chemical skill. 

Chemistry should be as much a part of your 
mental equipment as the ability to calculate or 
to write correct English. The world is paying 
a thousandfold more for ideas than for actual 
labor. The big rewards go to the man who can 
show how to turn out a little better product at 
a little lower cost. And Chemistry will give 
you the ideas that will save money for your- 
self or your firm in the very fundamentals of 
your business, There is nothing remarkable 
about this; it is going on every day. If you 
have not heard of it before, it is because the 
general public has been slow to recognize the 
tremendous value of chemical training. People 
have been content to leave Chemistry in the 
hands of a few trained chemists who could not 
possibly develop the subject to anywhere near 
its greatest extent. 

Now we are on the eve of a great awakening. Our 
heritage from the World War has been an intense devel- 
opment of the chemical industries in the United States 
and a tremendous interest in all the applications of 
Chemistry. People are taking up the subject merely 
for the good it will do them in their own line of bust- 
ness. 

It Is no longer necessary to enter college in order 
to learn this fascinating science. Our Home Study 
Course trains you just as thoroughly, and with the same 
assurance of success, as those who took the longer way. 
And our methods are so simple that we can teach you 
no matter how little previous education you may hare 
had. Many of our graduates now hold responsible posi- 
tions or have materially increased their incomes from 
private enterprises as a result of taking our course. 
Hundreds of letters from students testifying to the 
benefits they have derived from our training are here 
for your inspection. 

Remember that you do not need to study Chemistry 
with the idea of actually practicing as a chemist, al- 
though a great many of our students are taking our 
course with this object in view. If you want to know 
more about what Chemistry will do for you, if yeu want 
to know what our home study course offers, sign and 
mail the coupon today fer FREE BOOK ‘‘Oppertunities 
for Chemists.”’ 


Chemical Institute 
of New York, Inc. 


HOME EXTENSION DIVISION 2 
66-R West Broadway, New York City 


DR. T. O7CONOR SLOANE Will 
Teach You Chemistry In 
Your Own Home 


The Chemical Institute of New York, of which Dr. 
. O’Conor Sloane is Kducational Director, was found- 
ed to fill the need of ambitious, far-sighted men who 
realize and recognize the splendid future Chemistry of- 
fers them, but who cannot spare either the time or the 
money to attend college. Dr. Sloane, a foremost au- 
thority on Chemistry, will teach you and will give you 
any individual help you may require. He will person- 
ally go over your papers, correct them, point out your 
faults, teaching you in a practical and interesting way. 
No special education required other than the ability 
to read and write Enzlish. One student hai char- 
acterized our lessons as ‘‘The course that takes the mys- 
tery out of Chemistry.’’ 


Read What One of Our Recent 
Graduates Reports 


“I thought I would let you know of my success. I 
finished your course about two months ago and now have 
a fine position as chemist at the DuPont Dye Works. 
I am getting along fine with my work and like it very 
much. It was throuch your course alone that I have 
been so successful. It is wonderful and I hope you have 
great success with it 

(Name and Address on request). 


Easy Monthly Payments 


You do not have to have even the small price of the 
course to start. You can pay for it in small monthly 
payments—so small that you won’t feel them. The cost 
{s very moderate, and includes everything, even the 
Laboratory Equipment—there are no extras to buy with 
cur course. Our plan of monthly payments places a 
chemical education within the reach of everyone. 


Laboratory Equipment Given 
To Every Student Without 
Additional Charge 


We give to every student without additional charge 
his chemical equipment, including forty-two pieces of 
laboratory apparatus and supplies, and seventeen differ- 
ent chemicals and reagents. ‘These comprise the appa- 
ratus and chemicals used for the experimental work of 
the course. 


Special 30-Day Offer 


For a short period we are making a special offer that 
will be worth your while to take advantage of. Write 
for particulars, using the coupon below or simply a 
Postal card. This will not obligate you in the least. 
Do not wait until to-morrow. Send the coupon now while 
you think of it. 


Sign and Mail the Coupon for 
FREE BOOK 


CHEMICAL INSTITUTE OF NEW YORK, Ine. 
Home Extension Division 2, 
66-R—West Broadway, New York Citt. 


Please send me at once without any obligation on 
my part, your Free Book ‘‘Opportunities for Chem- 
ists,’ and full particulars about the Laboratory 
Equipment furnished to every student. Also please 
tell me about your plan of payment and your spe- 
cial 30 day offer. 


ADDRESS 
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Each Panelyte Panel individu- 
ally inspected, packed and 
sealed at factory. 


A HIGH QUALITY 
PANEL. 
LOW IN PRICE. 


RADIO PANEL 


Every Panel in Attractive Cardboard 
Container. 


Radio Panels 


Patents Pending 


Reasons why you should use Panelyte Panels: 


Beautiful Gloss Finish on one side, other 
side grained 

Easy to Tool and Drill 

Sold in 15 standard sizes or cut to special 
size 


Excellent Dielectric Properties 
High Surface Resistivity 

High Volume Resistivity 
Uniform in Quality 


Wowderful Performance. Make your sext Panel Pawelyte. 
Order direct from factory or from your uearest dealer. 


THE PANELYTE COMPANY 


TRENTON, N. J., U. S. A. 


MARKO BATTERY 


90 and 120 AMP. HRS. 


IN RUBBERLITH CASE 
Ornamental As Well As Efficient 


The Rubberlith case is a composition case with a 
high gloss giving the appearance of ebony. It is 
moulded in one piece, including handles and cells 
—no jars to break—and is practically indestruct- 
ible. A worthy addition to your set. 


All sizes, from 2 volt batteries up, carried in 
Mahogany Finish Cases. 


DISTRIBUTED BY 
MARKO STORAGE BATTERY CO., 210 West 54th St., New York, N. z. 
MARKO STORAGE BATTERY CO., 102 Jefferson Ave., Brooklyn, N. € 
RADIO DISTRIBUTING CO., 8 W. Park St. Newark, N. f 
ALBANY RADIO CORPORATION, 356 Broadway, Albany, N. Y. 
TRUE & BLANCHARD CO., Inc., Newport, Vt. 
SCHIMMEL ELECTRIC SUPPLY CO., 526 Arch St., Philadelphia, Pa. 
CONSOLIDATED WIRE & MCHY CORP., Green & Congress Sts., Chicago, Il. 


Sold by Radio Supply Stores and all Marko Service Stations 
MADE BY 


MARKO STORAGE BATTERY CO. 


1402 ATLANTIC AVENUE, BROOKLYN N. Y. 


| 


TO THE RADIO DEALER. 


Let us explain how you can make the sale of our publica- 
tions a worth while, well paying part of your business. Every 
one that enters your store is a prospective buyer of RADIO 
News. Rapio NEws will sell with little effort on your part. 


You may sell our publications on a single copy basis with 
a fine margin of profit or on a subscription basis with a gener- 
ous commission allowance. 


Write now and prepare for the Fall and Winter trade. 


EXPERIMENTER PUBLISHING CO., 
53 Park Place, New York. 
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Seek Cause for Fading | | 
of Radio Signals 


(Continued from page 1064) 


transmitting and receiving stations, and the 
method of handling the receiving apparatus, 
Only by a statistical study in which the 
results obtained simultaneously at a large 
number of receiving stations are collected 
and tabulated, may reliable averages be ob- 
tained. 

In an attempt to secure some worthwhile 
statistics of this kind, a co-operative study 
of radio signal fading was made by the 
Bureau of Standards and the American 
Radio Relay League during 1920 and 1921. 
In these tests from five to ten radio stations 
transmitted signals in succession on certain 
nights, according to prearranged schedules, 


| The signals were received simultaneously 


hy about 100 receiving stations whose oper- 
ators were provided with forms for record- 
ing the variations in the intensity of the sig- 
nals as received. 

The paper gives summary tables pointing 
out possible relationships between weather 
conditions and the fading and intensity of 
radio signals and the prevalence of strays or 
atmsopheric disturbances. On account of the 
linited number of observations and the 
large number of factors which influence 
transmission, the statistical results can be 


| considered as only tentative. 


The general result of these tests, how- 
ever, substantiates the theory that the sources 
or causes of fading are intimately associated 
with the conditions at the Heaviside surface, 
which is a conducting surface some 60 miles 
ahove the earth. Daytime transmission is 
largely carried on by means of waves moving 
along the ground, while night transmission, 
especially for great distances and_ short 
waves, is by means of waves transmitted 
along the Heaviside surface. Waves at night 
are thus free from the absorption encount- 
ered in the daytime, but are subject to great 
variations caused by irregularities of the 
ionized air at or near the Heaviside surface. 
These variations probably account for fad- 
ing. 

The results of these tests are embodied in 
Scientific Paper No. 476 of the Bureau of 
Standards. Copies can be obtained from the 
Superintendent of Documents, Government 
Printing Office, Washington, D. C. The 
price is ten cents, cash. 


Mittin uneteesnsttiasratien 


CallsHeard 


(Continued from page 1077) 


’, 9DBA, 9DCH, 9DCW, 9DES, 9DFH, 
=, 9DGI, 9DGW, 9DHK, 9DHU, 9DIA, 
, 9DKC, 9DKY, 9DLM, 9DLY, son 


| 9ZG, 9ZT, 9ZV, 9ZY, ail C. W 


| 
| 
| 


Phones--2WA, 2X1, SAMF, S5HL. 
Canadian—2BG, 2BN, 2CG. 2CN, 2IC, 2IV, 
3AA, 3AS, 3BP, 3DE, 3GK, 3JT, 3IN. 


| R. E. GROEBE, 338 EL MORA AVE., BLIZA- 
BETH, N. J. 


J 

1IADN, 1AEZ, 1AHZ, 1AIN, 1A4JA, LAT, 
1AJX, 1AKR, ALI, 1AMC, |’ 1ANB, 1A0C. 
1ARW, 1ATJ, 1AUR, 1AWV, 1AWW, IBAM 
1BDB, 1BEZ, 1BGC_) 1BGN. 1BMA, 1BMF, 
1BNF, 1BOM, 1BOQ, 1BSB, 1BSH, 1CAY, 
1CAZ, 1CJR, 1CKN, 1CMP, ICNP, 10" 

1CRW, 1CTW, 1DOP, 1XAM, 1AR, 1CG, 1 
, 1GS, KA, IMQ. IMY 
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cy, 3AMW, 3ARM, 3ATS, BAVA, 2. 
BDA. 3BDO, 3BDR,’ 3BEI, 3BGC, 3BGG 


SAS, 3AV, 3BG, 3BQ, 3BX, 3DO0, 3DS, 3EH, 
3FB, 3GK, 3Il, 31Y, 3J1, 3KQO, 3LD, 3ME, 300, 
30X, 3PZ, 30M, 3SG, 3SU, 3TB, 3UU, 3VW, 
3WE, 3ZM, 3ZO, 3ZS, 4Al, 4AY, 4BK, 4BQ, 
4DB, 4DU, 4DY, 4EB, 4EL, 4EQ, 4FS, 4FT, 
4HR, 4HZ, 41U, 4]K, 4JZ, 4KC, 4KU, 4LJ, 4MB, 
4ME. 4MI. 4MY, 4NA, 40B, 40N, 40U, 40F, 
4RH. 5ABD. SABN, SABT, SABY, SADB, 
SADH, SAFS, 5AGJ, S5AIR, SAIU, SAMA, 


2AMH, SAMS, SAMW, SZAK, 5ZAS, SAA, 5AC 
SRW, ‘SDA, SEK, SER, SFV, 5FX, 5GJ, SIF 
2TL. SKG, SKH, 5KR, 5LR, 5MI, 5MO, SMW 
SNN, 5OK, SPH, 5SK, 5UF, SUL. SUK, 5UO 

sVV. 5 SWX, 5ZA, 5Z 52G 5ZM, 


SBAU. SBBV. SBCI, 8BCU,’ 8BDA, 8BFE. 

ORF R’ 8BGT, 8BIA, SBIO, 8BIY, 8BLB, SBLR, 
8BMB, 8BMD, 8BNH, 8BNK, 8BOA, 8BORF, 
SBOI, 8BRM, 8BSH, A es 8BXD, 8BXH, 
8BZS, 8CBC, 8CCI, 7CCQ, 8CCR, 8C DZ, 8CED, 
8CFO, 8CGB, 8CGJ, 8C¢ ©. 8CHB, 8CHP, 8CIA, 
8CKN, 8CLC, 8CLI, 8CMT, 8CMU, 8CMY, 
8CNL, 8COO, 8CQH, 8CQS, 8C RC, 8CRN; 
8CRW, 8CSE. 8CSJ, 8CTE, 8CTZ, 8CUQ, 8CUV, 
SCVM. 8CWK, 8CXM, 8CXN, 8CYM, 8CYT, 
8CZZ, 8DAC, 8DAW, 8DBL, 8DBS, 8DCH, 
gsDCY, 8DCZ, 8DDC, 8DDO, 8DFV, 8DHS, 
8DHV, 8DIF, 8DIG, 8DIP, 8DIS, 8D]B, 8DJD, 
8D]K, 8DJP, 8DKI, 8DKY, 8DLH, 8DYN, 
8ZAE. SBT, 8CC, 8DO, 8EL, 8EO, 8FU, 8GG, 
8GZ, 8]J, 8KG, 8KO, 8LR, 8LY, 8MD, 8MT, 
8NB, 8ND, 8NZ, 80M, 8PB, 8PD, 8PL, 8QN, 
SRV, 8TE, 8TR, 8TT, 8UF, 8UP, 8VY, 8WX, 
SWZ, 8XE, 8YN, 8ZR, 8ZZ, 9AAU, 9ADY, 
9AEM, 9AEN, 9AET, 9AGN, 9AHO, 9AHV, 
9AHY, 9AHZ, 9AIM, YATV. 9ATX, 9AIN, 9ATV, 
9ALI, 9ALY. 9AMB, 9AMU, 9AOA, 9AOU, 
QAPE, 9APF, 9APS, 9 AOK, 9ARB, 9ARH, 
9ARK, 9ARU, 9ARV, 9ASE, 9AUA, 9AUS, 
9AVG, 9AVN, YAVP, IYAWF, 9AWG, IAWV, 
9AXT, DAYX, 9AZJ, 9BAF, 9BAK, 9BAS, 9BAZ, 
9BBR, 9BCB, 9BED, 9BEZ, 9BFF, 9BFI, 9BGT, 
9BLY, 9BJI, 9IBJR, 9IBKH, IBLG, 9BLY, 9BMD, 
9BMU, 9BNA, 9BNB, SBO], 9BRI, 9BRK, 
9BRT, 9BRX, 9BRY, 9BSH, 9BSP, 9BWA, 
9BXO, 9BXT, 9BYC, 9BZI, 9CAA, 9CAJ, 9CBJ, 
9CCS, 9CCV, 9CDB, ICD], 9CDO, 9CFT, 9CFK, 
9CFY, 9CFZ, 9CGU, 9CHC, 9CHO, He? ‘JA, ICI, 
9CJI, 9CKH, 9CKP, 9CKW, 9CL 
9CLZ, 9CMN, 9CNV, 9COL, OCSZ, 9CTB, 
worn, 9CIG, S9CTU, 9CUL, 9CVS; SCWC, 
S9CWF, 9CXH, 9CYF, 9CYO, 9CYW, 9CZS, 
9DAY, 9DBN, 9DBU, 9DCH, 9DCP, 9DCT, 
9DDT, 9DDU, 9DGE, 9DGI, 9DGX, 9DHG, 
9DHP, 9DHO, 9DHU, 9DIA, 9DIH, YIDIJTI, 
9DKH, 9DKK, 9DKP, 9DLM, 9DNN, 9DOF, 
9DON, 9DPX, 9DOU, 9DRK, 9DRO, 9DSW, 
9DTT, 9DVK, 9DWK, 9DXC, 9DXJ, 9DXK, 
9DXL, 9DXN, 9DYY, 9DZS, 9DZU, 9DZY, 
9EAK, 9EAR, 9ECB, 9ECL, 9ECV. 9EDO, 
9EEA, 9EFZ, 9EHH, 9EHI, 9EHO, (?), 9EIF, 
9EJA, 9EJV, 9EJY, 9EKF. 9EKY, 9EL L,. 9CR, 
9EI, 9EP, 9EO, 9GS, 9HK, 9HZ, 9IR, 9JR, 
9JY, 9JZ, 9KD, 9KV, 9LH, 9LN, 9MA, 9MM, 
9PB, SPE, 9PF, 9PW, 9OR, 9UB, 9UR, 9US, 
9UZ, 9VM, 9WC, 9XI, 9YY, 9ZY. 

Can adian—1AR, 1DD, 1DQ, 1ZL, 2AM, 2AU, 
2BE, 2BG, 2BN. 2CG, 2CT, 2HG, 2HV, 2IC, 
3ADN, 3ADU, 3BA, 3BM, 3BQ, 3BT, 3CO, 3CT, 
3EP, 3FC, 3FO, 3GK, 3HE, 3KG, 3KP, 3LW, 
3NI, 30E, 3PG, 30S, 3SP, 3TB, 3TF, 3WG, 
3XI, 3YH, 4CL. WNP. 


So” 
Ox 
c 


SAIA, LAKE CHARLES, LA. (ONE TUBE) 
C. W.—1AJX, 1ASD, 1BOD, 1BWJ, 1DD, 
iO, Wi, ZAGR; .2AGC.. 2CEL.. 2CX1, 2ET., 
2TS, 3ABW, 3AHP, 3ATB, 3AUW, 3BGO. 
3BMN, 3CDN, 3CFV, 3CO, 3HD, 3PH, 3ZO., 
4AY, 4BK, 4BY, 4CL. 4EB, 4ER, 4ET. 4FA’ 
4FT, 4GW, 4HR) 4HZ. 4JH, 4MY. 40B) 40F: 
4QW, 4ZA. 6AMS, 6ASX. 6AWT, 6BCL. 6BIC. 
6BJJ, 6BSN, 6CBI, 6CBU, 6COW, 6CWE, 6PL. 
6ZAH, 6ZH, 6ZQ, 71W, 7ZD, SAAJ, 8ACN. 
8AGO, 8AGP, 8AHO, 8AHZ,’ 8AIH. 8AJH, 
8AMD, 8AMF, 8APT, 8APY, 8ATP, S8ATZ, 
8BDM, 8BDN, 8BF, 8BNN, 8BPU, 8BRM., 
8BSY, 8BYI, 8BZC, 8CAZ, 8CC, 8CDZ, 8CED. 
8CEO, 8CGJ, 8CLc, 8COH, 8COX, 8CRW, 
8CSE, 8CVG, 8CWK, 8CWL, 8CWU, 8DAC. 
8DAW, 8DCG, sDDC, 8DDF, 8DHQ, 8DOX, 
8DW, 8DZS, 8GZ, 8HN, 8IG, 8]V, 8KG, 8PD, 
8PX, 8ON, 8UK, 8WX, 8XE, 8ZO, 82ZZ, 9ACT. 
9AEB, SAFW, 9IC, 9ATV, 9APF, 9AUW, 9AWF, 
9AWV, 9AZ, 9BAV. 9BDS, 9BED, 9BJI, 9BIK, 
SBKH, 9BKM, 9BLG, 9BQO, 9BZI, 9CVD, 


9DLG, 9DND, 9DPC, 9DWA, 9DWD, 9DXN. 
9DXY, 9DZJ, 9EBO, SEF, 9EHT, 9EHV, 9EIF, 
9EKF, 9EKY, 9ES, 9FG, 9IW, 9LH, 9LT, 90X; 
9PB, 9PW, 9PX, OTA. 9ZV. 

Spark—8BDA. 9 AOE, 9LF. 

phone SGM. SMA, 9AMC. 

anadian—3NI, 3TB, 4CL, 5GO. 

All crds OSL’d. Tnx OM. ” 


9DHJ, CROWN POINT, IND. (ONE TUBE) 


C. W.—1BOQ, 2BY, 2MU. 2WL, 2WR, 3BMN, 
3BUN, 3AS, 3JJ, 3HK, 4BU, 4BQ, 4DB, 4EB, 
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StockSizes 
Radion 


Panels 
6x7 6x10'/2 6x14 
6x2! 7x9 7x10 
7x12 7x14 7x18 
7x2! 7x24 7x48 
9x14 10x12 12x14 


12x21 14x18 20x24 


Mahoéganite has the 
Beauty of Polished 
Mahogany 


Mahoganite Radion Panels have a 
satin-like finish comparable to that 
which age and a skilled cabinet maker 
give to mahogany. Radion Dials and 
Knobs can also be had in Mahoganite 
to match. 


AMERICAN HARD RUBBER COMPANY, 11 Mercer St. N.Y. 


RADION 


@ Supreme [Insulation 


PANELS 
rE ea 


Look for this stamp 
on every genuine 

+Aaaok “PANELS Radion Pznel. Beware 
RADION pap of substitution and im- 


RICAN | HARD RUBBER CO KY’ itation. 


AME 


1160 


THE W. P. CO. VARIOMETER 


ee P. i f 
The Best Wooden Variometer Made 57‘? i 5et 


All parts accurately made in our own | 25 
Factory from selected first quality birch, * 


Kiln-dried and specially moisture proof 
treated. 


”. inside 
” 


I Outside diam. of Stators, 434 
diam. 334”, diam. of Rotor 314 


Set of five parts, shipped knocked down, 
to make this Variometer, as illustrated, 
consists of two Stators, one Rotor, Base 
and Winding Form, easily assembled. 


If your dealer cannot supply you, we will : —- 
send you a set of parts direct by Parcel Post We will mail you the best wooden VA e 
af ht COUPLER ROTOR made, upon receipt of 25 

for $1.25. Prompt shipment, no delay. saaihe 


Wood Products Company Incorporated 


Mirs. of Wooden Radio Specialties 
33 33 33 Maine 


Brewer : 


=F INSULATORS 


} 


The best insulators for all lead- 


WALL INSULATOR 


in wires, Made of hard rubber sacks’ Gee ae aeite eae: 
with brass conductors in the cen- Has steel base moulded into hard 
~ . rubber column. Holds any sized 
ters. They fit close to the win- wire from No. 14 to 4. Keeps wire 
- » : 5 inches from wa ill thus meeting 

dow or wall and keep out wind Eanarveiben’ wequlrements: 


and weather. Don’t delay any 
longer! Make sure of the in- 
sulation of your lead-in wires 
by installing these insulators at 
once. Your dealer has them 


a ¥. 4-Inch Insulators ... 50c 

; i 10-Inch Insulators ... 80c 
10-inch lead-in insulator for 
walls and window casings. 
4-inch lead-in insulator for 
window frames. 


JOBBERS and DEALERS 


WRITE OR WIRE p 
FOR SPECIAL PROPOSITION 


THE M & M COMPANY 


500 Prospect Avenue Cleveland, Ohio 4-inch Window Insulator 


$2.00 12th Edition $2.00 


WIRELESS COURSE IN 
20 LESSONS 


By S. Gernssack, A. LESCARBOURA 
and H. W. Secor 


The Standard Radio Text Book 


Size 6 x 9 inches. 264 pages. 500 Illustrations. Bind- 
ing de Luxe. Semi-flexible Leatherette Cover. Gen- 
uine Gold Stamped, Round Corners, Red Edges. 


me 
The Standard Radio Textbook 


we 
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Experimenter Publishing Co. 
53 Park Place New York, N. Y. 


Radio News for February, 1924 


4EL, SAIP, SAGO, SADS, SAMH, SAIU, SBE, 
SBI, SHL, SMO, SOQ, SUP, 5VV, 5ZB, 8APN’ 
8A00, 8BDA, 8BDU, 8BOB, 8BNH, sccj 
8CNW, 8CWK, 8CRC, 8DIG, 8DHO, 8AL, 862’ 


9AGN, 9AZJ, 9AUS, 9AVZ, 9AXX, 9ASE’ 
9ACY, 9AMI, 9AHY, (9AHE), 9AAD, 9BAY 
9BBG, 9BAP, 9BHI, 9BSP, 9BAV, | 9BOH’ 
9BNH, 9BSM, 9CZZ, 9CKW, 9CLX, (9CXH)’ 
(9CHW), 9DKO, 9DQU, 9DCT, 9DIS, 9D02’ 
(9DVK), (9DKV), 9DHK, 9BE, 9BL, 9BW’ 
9CW, 9EQ, 9FP, 9HK, 91G, 9IT, 9JY, 90x’ 
9ST, 9YB, 9ZT. 

Spark—9AMP, 9AAW, 9BWS, 9BOF, 9BUX 
9BTG, (9CBH), 9CIC, 9DHZ. 9DIL, 9DWK’ 
9DWX, 9LF, 9WX, 8BDA, 8EB? 

I. C. W.—8VO, 9AAW, (9AEM), (9CXH), 

Phone—(9AEM), 9CWL, (9DVK), 9CP, 

Canadian, C. W.—2BN, 3TB, 3ZL. 

Canadian I. C. W.—3WA. 
2BZP, BROOKLYN, N. Y. 

v 1ARY, 1BLX, 1BHW, 1BOO, 1BTT 
IBWJ, 1CAB,  1CKP, 1CW, ICYD, 1CcYw 
iCZW, 1FD, 1JV, 1KY, 1PA, 1RR, 1YB, 3ATS’ 
sAH, “3AMJ, 3ARM, 3BES,"3BSS, 3TR, 3YP' 

SAHO, 8AJE, 8BHN, 8BF, 8BRM, 8COI, 8CRY. 
spc!l, sDIL, 8FL, SFU, 8PL, 8PU, 8SE, 8UF. 
8ZW, 9BAK, 9BBN, '9BUV, 9CCF, 9CFK’ 
9DAW, 9DHG, 9DLW, 9DTT, 9DSW, oDzz’ 
9ELD, 9ELV, 9EI, 9EX, 9MC, 9IP ; 

Canadian—2BN, 2CG, 2IC, 3ZL. 

Will gladly OSL all erds. 

LORAN BLACK, KIRTLAND, N. M. 

1ARY, 3LU, 4CD, 4DX, SAAW, 5A0, SBY 
SDS, 5FT, 5GN, 5JC, 5LJ, 5LR, 5MA, SNM’ 
sNN, 5PA, 5PS, 5OL, 5SR, 5TJ, 5ZV, 8ZADA’ 
6AFY, 6AVV, 6CDP, 6CE, 6CGW, 6DR, 6GH’ 
8BR, 9AH, 9AOD, 9BAK, 9BDW, 9BL, 9BLY’ 
9BRM, 9CD, 9CFI, 9CFK, 9CLY, 9CSC, 9CVC 
9CX, 9DAW, 9DE, 9DF, 9DFH, 9DG, 9DXK’ 
9EL, 9IC, 9WB. 

Phone—9CVC, 9CLY, 6BOV, SANA, 5MA 
SBR, 5PA, SLI : 


’ 


MASONIC RADIO CLUB, CONVERSE, IND. 
C.W.—1AJX, 1AMI, 1APO, 1ASI, 1BBI, 1BHK. 
1BNR, (1BOM), (1BOQ), 1BWJ, ICMP, 1CMW. 
ICNP, 1CPN, 1CW, (IER), 1FB, 1FD, 11X’ 
111, 1KJ, 1MC, 1MO, 10K, 1ON, 1RY, 1SK 
1WR, 1XM, 1XP, 1XX, 1XZ, (1YB). 

Phone—(1BBO), 1XU 

C.W.—(2AAY), 2ACY, 2AGB, 2AWF, 2BGI, 
2BHK, 2BLN, 2BOH, 2BRB, (2BSC), 2BWR, 
(2CCD), 2CFB, 2CJR, 2CJX, 2CPQ, 2CPA, 
2CUI, 2CWA, 2CXY, 2AK, 2AL, 2BR, 2BY, 
2CR, 2GK, 2TS, 2WR, 2XAP, 2XQ. 

Phone—(2CKA), 210, 2RB. 

IW .—3i , (ACO), 3ADA, 3ADB, 3AlIC, 
3AJD, 3ALN, 3ADP, 3ATB, 3AVN, 3BDI, 3BDO, 
3BGT, 3BHL, 3BJI, 3BNU, (3BPM), 3BOI, 
3CBL, 3CDN, 3CEL, 3CKL, 3AB, 3AD, 3BD, 
31W, 3LP, 3MT, 3NE, 3RD, 3UW, 3WC, 3Y0. 

C.W.—4AG, 4AI, 4BD, 4EB, 4FT, 4GA, 4HE, 
4HT, 4JL, 4KU, 4NA, 4NV, 4ME, 40F. 

Phone—4HR, 40W, 4RF 

C.W.—5ABH, 5ABN, (5ABT), 5ABY, SACA, 
SAGJ, 5AGT, 5AHD, S5AHS, 5AHR, SAIA, 
SATIR, 5AIU, 5AIX, SAKN, SAMA, 5AMB, 5AMH, 
SAMU, (5AMW), 5AJ, 5BM, 5BX, 5CE, SCN, 
SDN, 5DW, 5DO, (SEK), 5EJ, 5FT, 5FX, 5GA, 
51G, 5GM. SGT, SHC, (SHT), 51A, SJE, 5KR. 
SKM, 5KU, SLR. SMI. SMN, 5MO, 5NJ, 5NN, 
SNW, 50K, 5ON, SOV, 5PH. SOF, SOL, 500, 
5SD, SSK, SSR, STJ, 5UK, SUP, SVF, (SVV), 
(SWO), SWS, 5XA, 5XJ, 5XU, S5XAV, 5ZB, 
SZL, 5ZM, 5ZN, 5ZAV. 

Phone—SABT, (5AMF), (SANA), SEA, 5EK 
(SHL), 5LD, 5LJ, 5MA. 

C.W.—6AVV, 6AOL, 6AWS, 6AWT, 6BWE, 
6BIC, 6CBI, 6CGW, 6CKP, 6LA, 6BM, 6ZA, 
6ZW, 6XAD. 

C.W.—7ABB, 7SH, 7WM, 7ZD, 7ZU. 

C.W.—8AAJ, 8ABE, 8ABL, 8ACG, 8ADA, 
8AEG, 8AFW, 8AHO, 8ATH, 8AIG, 8AlP, 
8ALN, 8AMD, SAMF, 8APN. 8APT, 8AQ0, 
SARV, 8ARD. 8ARB, 8ATC, 8ATA, 8ATN, 8ATP, 
8AVD, 8AVS, 8AWG, 8AZH, 8BCH, 8BCP, 
(8BCU), 8BDN, 8BDT, 8BFH, (8BFM), 8BGG, 
8BGT,. 8BHN. 8BIL, 8BJO, 8BJZ, 8BMM, 
(SBNH), 8BNN, 8BOJ, 8BOA, 8BOS, 8BRA, 
8BXJ, 8BYM, 8BYN, 8BZN, 8CAE, 8CAV, 
8CDZ, 8CDC, SCEJ, 8CGI, 8CGJ, 8CGO, 8CHL, 
SCIE, 8CJH, 8CMT, 8COA, 8CON, 8COB, 
(SCRC), 8CTF, 8CWK, 8CWR, 8CXI, 8CYX, 
(3DAC), SDAP, 8DCG, 8DCZ, 8DDX, 8sDDY, 
&8DFV, &8DGE, 8DJF, 8DJN, 8D]P, 8DKI, 8DLO, 
8DPP. 8AB, 8CG, 8CT, 8DO, 8EL, (8EO), 8ER, 
SFM. (8FU), 8G], 8GT, 81G, 8f}, 8MB, 8MM, 
(8VO), 8WX, 8XE, 8XH, 8YEA, 8ZC, 8ZW, 
8ZY, 8NB, SOE, 8OI, 80M, 8PD, 8PE, 8PS, 
80D, 8ON. 8SF, 8TR. 8UF. 

Phone—(8BDA). (8DAT). 

Canadian, all C.W.—1AC, 1BE, 2BG, 2BN, 2C6, 
21C, 3AA, 3AB. 3BO, 3AM. 3/L. 3KO, 3NI, 
30H, 30M, (3PG), 38P, 3TF, 3UD, 3X1, 4CL, 
4CN, 5CN, 5GO. 

Mani 9s. Like call book. 


9ARB, 710 W. PROgrEct ST., KEWANEE, 


1HX, 111, 1JT, 1MY, 1RV, 1AFA, 1Agk, 
1ASP, 1BKO, 1BOM, 1BOQ, 1BWJ, ‘CB. 
2BY, 20S, 2SY, 2WB, 2WR, 2AAY, 7 
2ATE, 2BQC, 2BSI, 2CDB, 2CQI, 2CXL, 2 , 
3CA, 3HH, 3HK, 3TE, 3V0, 3ADB, SBE 


en eee 


PRBS ESS: 


Radio News for February, 1924 


3IN. 5KC, 5KG, 5KM, 5KN, SKR, 5Lj, SLR, 
@MI, 5MO, 5NJ, 5NR. SPF, SPH, SQL, 5OW, 
ST], SUP, SUR, 5VV, SWE, 5AAT, SABN, 
2ABY, SADS, SAFS, SAHD, 5AHR, 5AIR, 
ZAIU, SAKF, SAMA, 5ANC, 5AOM, SXAP, 


6ARB, 6AUY, 6BBW, 6BCS, 6BDS, 6BEG, 
éBIC, 6BIH, 6BJQ, 6BLM, 6BRF, 6BTT, 
bBVE, 6CEK, 6CFZ, 6CGW, 6CKP, 6CMU, 6CKR, 
6ZH, 620, 7AF, 7AK, 7CH, 7DC, 70T, 7SF, 
°WB, 7AFN, 7AKH, 7ZD, 7ZL, 8AL, 8DO, 
DX, 8FS, 8GZ, 80M, 8ON, 8QN, 8RV, 8TR, 
sUF, 8UP, 8VT, 8VY, 8WG, 8ADS, 8AGC, 


8AGO, SAIG, 8AIH, 8AIM, 8AJD, 8AMX, 
SANM, 8APN, 8AQA, 8ARD, 8ARF, 8ATZ, 
sBBA, 8BCI, 8BCP, 8BDA, 8BDU, 8BFM, 
8BFR. 8BGE, 8BlQ, 8BJV, 8BLR, 8BMB, 
8BMG, 8BMV, 8BNH, 8BQI, 8BYI, 8BZC, 


gBZQ, 8CCQ, 8CED, 8CEJ, 8CES, 8CJD, 8CJP, 
sCLC, 8CNW, 8CRW, 8CTN, 8CUX, 8CWU, 
sCZC, 8DAA, 8DAW, 8DCG, 8DDA, 8DFH, 
8DFV, 8DGG, 8DIG, 8DJP, 8DKA,_ 8DKI, 
8DKM, 8DLE, 8DLH, 8XE, 8XH, 8YN, 8ZZ, 

Canadian—2CG, 21C, 31V, 3TJ, 3LL, 3MV, 
3NI, 30M, 3TB, 3ANU, 3X1, 3ZL. Amy 

Printed card to any of above who QSL for 
‘same. QRK my 10-watt C:W 

EX—9BCJ PRESCOTT, ARIZ. 
November 18th. 

Daylight—C.W.—(2BY, 2COl, SUW, 59Q, 
SAFO, 5AMU, 5ZH, 6BBH, 6CEH, 6CIA, 6CJKk, 
70T, 9SS, 9AIM, 9YAVS, 9YAYL, 9AYP, 9BRI, 
9CHJ, 9CLO, 9EKY.) ae 

Night—C.W.—(1FD, 2CQI, 3ATB, 4MH, SCV, 
SF’. 5GW, 5HO, 5KG, 5UW, S5ADH, SAIU, 
6HC, 6LI, 6WT, 6AHU, 6ANI, 6BBG, 6BCS, 
6BPF, 6BQE, 6BWP, 6CBB, 6CDG, 6CHC, 
CIA, 6GNH, 6ZAU; 7PI, 7QT, .7TT, 72%, 
7ACI, 8DX, 8GZ, 8BCP, 9EQ, 9GW, OLE, 9TI, 
9ZT, 9AAL, 9AFM, 9AGR, 9AIM, 9AMU, 9AVS, 
9AYP, 9BDR, 9BGC, 9CBB, 9CFY, 9DBR, 
9DHZ, 9DLM, 9YDPH, 9YEFU.) 

Spark—(6GT, 9BOF, (daylight). 

1 C.W.—(5ZA). 

November 19th. 

All daylight—C.W.— (AOI, 2BY, 3CHG, 5AS, 
SBX, SEZ, 5LW, 5TD, 5UO, SYG, SAAT, 5AHC, 
SAIJ, SAMS, 5AMU, 5S5XAC, 6AFQ, 6ALK, 
6BIH, 6BJJ, 6BUI, 6CGD, 6CGL, 6CNG, 6CNL, 
8IJ, 8JJ, 8UF, 8AFN, 8AIH, 8BGO, 8BVT. 
S8CTP, 8CZZ, 9JF, 9MC, 9OL, 9OW, YAAU, 
9AHZ, 9ALK, 9AVN, 9BDE, 9BDH, 9BGC, 
SBGL, 9BHI, 9BLT, 9BNH, 9BSH, 9BZG, 
9BZS, 9CCJ, 9CCZ, 9YCDJ, 9CEH, 9CIC, 9CKW, 
9CLN, 9CLO, 9COJ, 9DFW, IDHP, 9DQU, 
9DTT, 9DWN, 9EHJ, 9EDM, 9YELW). = (Can. 
30H). 

Spark—(5GF, 6AUD, 9BOF). 
1.C.W.—(9BRX). 

Will QSL cards on exceptional daylight DX. 


6KJ, NEVADA COUNTY, CALIFORNIA. 

6AOS, 6AO, 6AWT, 6AUT, 6ADN, OALV, 
6BCL, 6BM, 6BTY, 6CGL, 6CAE, 6COL, 6CP, 
6CJ, OCGN, 6CEY, (6DC, J, QRA), 6FH, 6GR, 
6GF, 61B, 6FD, 6FY, 6AGE, 7NY, 7LN, 7VN, 
7ZU, 7QJ, 7UH, 7KS, 7CY, 7ME, 8GZ, 9AAU, 
9BZI, 9DLI, 9CNS, 9BEL, 91G, 9AYI, 9EKY, 
9AWM, 9BNY. 


Also American C.W. Stations—1AW, 1ANA, 
1ACN, 2ACD, 2RB, 3BVA, 4KU, 5KC, 5UX. 
5AMH, BIRMINGHAM, ALA. 
(1APH), (IACU), (LARP), (1BOM), (1BOQ), 
(BT), (IV), (YB), (1FB), (2AGB), (2BIR), 
(2BMR), (2BOM), (2BQB), (2BQH), (2CFB), 
(2CXD), (2CXL), (2RS), (3ACQ), (3ADV), 
(3BWT), (3CHG), (3UL), (3UT), (3SU), (3TJ), 
(3ZS), (30M), (5AEG), (5AGI), (5AHD), 
(SAK), (SAKJ), (SAKN), (SAL), (5CE), (5DR), 
(SDW), (SFC), (5FX), (5ZG), (5GA), (5GU), 
(SUF), (SUT), (SLL), (5LR), (SNN), (5OV), 
(SPB), (SSR), (SUJ), (SBY), 6AVV, 6AWT 
6ZZ, 6ALP, 6ALV, 6BCL, 6GCW, 6XAD, 6BHG, 
(7LN), 7ZU, (8AAJ), (8ABE), (8ABN), 
(8ADA), (8ADD), (8AGO), (S8AGP), (8AIB), 
(8AKD), (8ANP), (8ANB), (8ARK), (8ARQ), 
(8ASV), (8AVD), (8AVN), (8AZO), (8BCF), 
(8BCI), (8BF), (8BIZ), (8BWZ), (8BXT), 
(8BZR), (8CAB), (8CDO), (8CDZ), (8CGU), 
(8CJD), (8CNL), (8CP), (8CPU), (8CRW), 
(8CTN), (8CVM), (8CWS), (8DCZ), (8DDJ), 
(8DFZ), (8DLO), (8FU), (8GZ), (8KR), 
(8IUC), (80M), (8PB), (8PD), (8PI), (8TR), 
(8TT), (8WA), (8XE), (8YM), (9AAD), 
(9AIC), (9AIM), (9AMS), (9APS), (9APW), 
(9ARC), (ARP), (9AUS), (9AWG), (9AWO), 
(9AZX), (9BBR), (9BEZ), (9BMU), (9BRK), 
, (BTA), (9AAW), (9BZL), (9CCV), 
(9CDV), (9CDO), (9CDZ), (9CEE), (9CHU), 
(9CHO), (9CKP), (9CLU), (9CMC), (9CPR), 
(9CS), (9CTD), (9CTT), (9CYF), 9CZW), 
(SDAI), (9DCH), (9DDY), (9DEK), (9DHJ), 
(SDKK), (9DMW), (9DND), (9DPW). (9DRM), 
(9DVK), (9DXL), (9DXN), (9DXU), (9DDY), 
(9DZS), (9HK), (91H), (9KD), (9MM), (9MN), 
ar. (9RC), (9UC), (QUR), (9YB), (9ZT), 


Canadian— 
uch (2CG), (3HE), 3GO, (3NI), (30N), 
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°Built First to Last” 


Build Your Radio 


Set Compact 
and Portable 


Short leads, close spacing and Coto 
Compact radio parts give you a radio 
set of rare efficiency and individuality, 
A set too that you will enjoy carrying 
with you to the homes of friends and 
on jolly outing trips. Coto prices are 
moderate for extreme quality. 


= 
= 


Coto Compact Air 
Condenser yt? 


ernier 


Just as rugged and efficient as it looks 
and only 27g inches square on the 
panel. Constructed on a metal base 
for rigidity. Insulated with scientific 
care. Stator plates are soldered to 
three posts for rigidity and low losses. 
Rotor plates soldered to shaft. Built 
right to serve you many years. 


Type 3505 Type 3510 
0005 Mfd. 5 001 Mfd. $6 


Reliable Dealers Always 
Recommend Coto Quality 


Dealers value the trade of those who insist on 
Coto Quality. If your dealer fails you, 
send us his name and we will see 
that you are supplied. 


Coto-Coil Co. 


87 Willard Ave. 
Providence, R. I. 


Pacific Coast Branch, 

329 Union League Bldg., Los Angeles, Cal. 

Northwestern Branch, 

Geo. F. Darling, 705 Plymouth Bldg., 
Minneapolis, Minn. 

Southeastern Branch, 


C. P. Atkinson, Atlanta Trust Co. Bldg., 
Atlante, Gs. 


New Coto Compact 
Moulded Variometer 
Size only 314x1%4x3%. In moulde 
ed bakelite. Stator is honeycomb 
wound Pigtail connections to ro- 


tor. Range 200 to 600 meters. 
ase or panel mount 
(PE OE oie ai wi gho stare caida ‘ 
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New Coto Compact 

Moulded Variocoupler 
Companion piece of the Vario- 
meter Size only 34xox3% in. 
Range 200 to 600 meters Base or 
panel mount Pigtail connection 
to rotor 


WINSTON nc cie. es __ $5.50 


Cotogrip Tube Socket 


Hlas unique double positive grip of 
tube terminal posts. Sest hard 
rubber insulation, 

Type 7000 ....sereee ° _,,, 85¢ 


The Original Honeycomb 
Wound Inductance Units 


Popular low priced favorites of the 
amateur and experimenter. Per- 
mit the economical building of an 
all wave set. Sold mounted or 
unmounted, 


Coto Tapped Radio 
Frequency Transformer 


Efficiently covers the whole broad- 
casting range because it is tapped. 
Single switch control for one or 
several stages. 

Type SO0QA. ....ccccccoet® 


TOT TT ATH EE KAW TE VE NRW SR 
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The Tube’s the Thing! 


Get Radio Reception Without Noise 


MYERS vacoun TUBES 
PRACTICALLY UNBREAKABLE 


Concerts, Speeches, stories—hear them without noise or tube hiss with Myers 
Tubes. They give much greater amplification, are perfect Detectors and 
Oscillators. They add 50 per cent to the efhciency of your set. 


TWO TYPES. Myers Dry Battery Tube 2!4 Volts—'%4 Ampere 
Myers Universal operates on either 3 Dry Cells or storage bat- $ 00 
teries. Ready for mounting. No sockets or extra equipment Each 
needed. See that you get the New Improved Myers Tubes. You 

will know them by the Silver Coating. Others are not guaranteed. 


At Your Dealer, otherwise send purchase price and you will be supplied Postpaid. 


E:B-Myers@ Ltd 


240 Craig Street W., Montreal, Canada 


— aanakiieinel sa EOE 


Actual Size 


Unbroken Reception 


[TH a crystal detector, perfect reception is possible 
only when there is perfect control of tension on 
crystal. The DE-TEC-TONE gives you this—and 
more. It gives you a range of volume not possible 
with the ordinary detector. 

The secret lies in the full micrometer adjustment 
that stays put with each adjustment. No jar can 
change it. Insures finer tuning, greater distance, un- 
broken reception. 


Mounts in clips like a cartridge fuse, in- 
stantly adjustable, reloadable, detachable. 
Unequaled for reflex circuits, 

Wherever a crystal is used, DE-TEC- 
TONE will give better results. If your 
dealer hasn’t it, send $1.50 to Pyramid 
Products Co., 117 No. Dearborn St., Chi- 
cago, Ill. 


DE-TEC-TONE 


CRYSTAL DETECTOR 


Increase your Range 


—— | 


From 15 to 100 per cent 


You can. with your present equipment, by using 
SPRINGFIELD 16-STRAND BRAIDED ANTENNA. 
Most wonderful wire for indoor loops. Its extra 
large surface—twice that of ordinary wire—enables you 
to get greater distance and clearness. 


125 feet in your attic, in strands 3 feet apart, give: 


Springfield 

nee a Wire Ordinary better results than 150 feet of ordinary wire outdoors. 
4 7 Antenna Wire Write for free booklet 
i) | = At dealers—or send us $2.50 for 100 feet. 

About %4 inch in Dealer d Jobbers—we ° 
as ers an obbers—write for prices and terms. 
About é inch in Clon € Pp 
eircumference | mference 


SPRINGFIELD WIRE & TINSEL CO. 
67A Taylor St., Springfield, Mass. 


“ 
Sprin@field 16Strand Braided Antenna 
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5AMB, DENISON, TEXAS 

All C.W.—2SC, 4AG, 4AY, 4EI, 4JH, 4K 
SIU, (4MY), (5QF), 6GW, 7FD, (8ABE)’ 
8AMX, 8BBW, (SBCP), (8BMF), 8BFP, gBR’ 
SCIA, 8DDC, 8DAT, 8DJC, 8DJF, 8AT. gpF’ 

=, (8JJ), 8MZ, 8PD, (8PL), 8W2Z, (8ZC)’ 
8SZE, 8ZZ, (9AAP), 9ACK, (9AFM), 9AFY’ 
(9ANY), (9AOM), 9AON, 9APS,’ 9A0y' 
(9BAK), 9BIS, (9BQQ), 9CCT, 9CCV, 9CGT" 
ICHN, 9DCE, (9DKY), 9DC, (9MC), 9Dzy. ’ 

Phone—5 AMF, (9AML), 9BSC — daylight 
oOBWV. "ge 

Canadian—(4CO), 


9ZT, MINNEAPOLIS, MINN. 

(ER), (HX), 1LL, 1SN, 1XM, 1VV, (1YB) 
1YD, 1YK, 1ADA, 1AJA, 1AQI, 1BCG, 1BGR’ 
1BOQ, (CKP), (CMP), 1CRW, 1CSU, (X40) 
2AH, 2BX, (2GK), 21G, 2KF, 2KU, 2PA’ 
(2RB), 2RK, 2SH, 2TS, 2WB, (2X0), 2AFP, 
2AGB, 2ANA, 2AWH, 2BKQ, 2BMR, 2BRH’ 
2BRB, 2BRC, (2BTE), 2BXP, 2BXW, 2CFR’ 
2CJR, 2CKA, (2CQZ), 2CSL, (2CXD), (CXL) 
(2XAQ), 3AB, 3BW, 3HG, 3HS, 3JJ, 3ME, 3pz’ 
3UR, 3VO, (3WF), 3XI, (3YP), (3ABN)’ 
(3ADB), 3AJD, 3ALN, 3AUV, 3AVP, 3CFV 
4CR, 4¢ 1 4DB, 4EB, (4FA), 4FG, 4KU, 4MB 
4Q0F, 5BW, (SCE), (SGA), 5GF, (3G]), (SGM) 
(SHY), S5IN, 5JE, 5KC, (5KK), 5KP, SLR’ 
5MI, (5MO), 50L, 50W, SSK, (5TJ), (SUK) 
GUR), SWE, 5WO, GXV), (ZA), 5ZG, 52M. 
SAAW, (5ABG), 5ABH, (5ADH), SAFO, SAG]. 
SAGO, 5AHH, (SAHR), 5AIC, 5DAT, 5ZAS, 
SZAV, 6AK, 6AO, (6CU), 6FH, 6HP, (6KM), 
6NX, (6PL), (6VE), 6ZH, 6ZW, 6ADP, (6AHP) 
6AHU, 6A]D, 6AKZ, 6ALK, (6ALV), 6ANB’ 
6AOT, 6AOS, (6AVV), (6AWT), 6BBC, 6BBU. 
6BBW, 6BCL, 6BFG, 6BIH, 6BIO, 6BJC, 6BI0 
(6BPZ), 6BRF, 6BUA, 6BUO, 6BUR, (6BVG). 
6CBP, (6CDG), 6CFZ, 6CGW, (6CKR), 6CNH’ 
6CWA, 6XAD, 6ZAH, (7HG), (7HW), (7 IH), 
(7KS), 7LN, 7LR, (70J), 7RY, 7SC, (7SF 
7TO, 7WM, 7WP, (7WS), 7ZI, (7ABB), PABA, 
7AEL, (7AFN), (7AGE), 7AGR. 

Cc i -2BN, 2CG, (5GO), (5CN). 

Bowdoin—(W NP). 


2CQI, BAYONNE, N. J. 
, FD, 1GH, 1GL, 1GS, 1HO, 1IV, (JV), 


1CI 
(1KX), 1MO, 1MY, (PA), 10P, 10V, IRV 
1VV, 1XM, 1XZ, 1YB, 1VK, 1ZH, ApH 
(1AEZ), (1AFA), 1AGH, 1AIW, 1AJX, 1AJA, 
1AJP, (ALJ), (ALI), IAMC, 1APM, (1AQD, 
1ARY, 1ASU, 1AUR, 1AWO, 1 N 


i 
1CMP, 1CAZ, 1XAK, 1BOL, 1 
(1BOM), 1BHW, 1BO0, IBCG. (a 
1BIS, (CKO), 1BOM, 1CRW : 
3CJN, (3BSS), (3HH), 3ME, 3AB, (3AFC), 
$SAJD, 3TJ, 3ABW, 3CEL, 3MB, 3BDO0, 
(3CEJ), 3AAO, 3FB, 3BWT, 3BNU, 3BTL, 
3CGN, 3BVR, 3AS, 3CBZ, 3AHP, 3VO, 3YO0, 
3CDN, (3TR), (3CIZ), (3ADV), (3ALN), 3GY, 
(3MF), 3ACY, 3BVN, 3CKD, (3BCJ), 3CFV, 
3CEZ, 3ZO, 300, (3AEN), 3AEC, 30X, 
3ADB, 3BGI, 3SH, (3ABJ), 3BDI, 3BKL, 
(3UD), 3SU, (3BEI), 3IW, 3CC, 3ALE, 3CHG 
3CFI, 4EB, 4EO, 4MB, 4NV, 4AG, 4KC (4FA), 
4FT, 4LJ. 4AF, 4DB, 40Y, 4]K, 4AY, 40A, 
4HS, 40OW, SAAG, SHL, SVV,. 5GA, 3am 
SAGJ, (SAGO), 5LR, SSK, SUP, 5SP, 5FV, 
5MO, S5QI, SAHR, 6FP, 60U, 8DAT, 8ZAE, 
(8FU), (8AZO), 8XE, 8ATP, S8AIH, 8BRM, 
8IJ, (8ZZ), 8GZ, 8OM, SBKB, 8BNH, 8FM, 
8CJP, 8ASV, SAPV, 8SP. 8DAW, 8PF, 8UR, 
8BIZ, 8DDO, 8BDA, (8BOA), 8CRN, 8sDDIJ, 
8CBC, (SAPY), (SCSE), 8DIL, 8BCU, 8BCP, 
8OE, 8ANM, 8AAJ, (8BGE), 8BIA, 8DO, 
8DBL, 8PD, 8CKO, 8TR, 8BCI, 8AQO, 8AMM, 
SBOT, SARD, 8CUQ, 8ANB, 8EO, 8AA, 8BNY, 
SPL, 8BFO. 8CP, 8YN, 8AGO, 8BLR, 8BVR, 
8BXH, 8COI, 8BFM, 8ABR, 8CVE, 8AAF, 
8DIS, 8UZ, 8CCQO, 8CC, 8AFU, (8CTP), 
SCMT, 8BVG, 8DW, 8ATN SALM, 8BRC, 
SKH, 8AHQO, (8BAY), (8CV Y ), 8SBMB, 8CFOQ, 
8RJ, 8SAPT, SDKL, 8U G 8SF, (8SAWJ), 8H], 
S8BVT, (8CRC), SAVD, 8BTO, 8UF, 8CDI, 
8CFX, 8AFO, (8AQOM), (8FU). 8LR, 8BBI, 
8RV, 8FI, 8CZZ, 8ZAB, 8SAJH, 8BYN, (8CPK), 
8DCM, 8RH, 8DAA, 8 


vA 


3ATE, 9AAU, 9BA, 
9YBAK, 9ZY, 9VZ, 9CCS, 9DZY, 9BWYV, 9CKW, 
9DJP, 9ZT, (9EHI), 9AHY, 9EKY, 9DL, 
SCTE, 9AON, 9ELV, 9VM, 9YY, 9QI, 9DRO, 
9BRK, 9MC, 9ELD, OBP, 9EBI, 9DHV, 9DWK, 
9SI, 9EQ, "oDCP, 9AAD, (9CHD), 9DDN, 
(9DDU), (9CKP), 9AIM, 9PF, 9ARH, 9EG, 
9BXL, 9DOD, 9AUS, 9BWR, 9CCZ, 9DKX, 
ODKV, 9ELL, 9BED, (9DVW), 9DQU, 9CYW, 
9BYE, 9CHB, 9CGW, 9DCR, 9DHR, 9BRI, 


| 9XT, 9ARS, 9CTR, 9BLG, 9BUS, 9BZI, 9DTN. 


Canadian—(1DD), 2BG, 2HV, 2BN, 2IC, 
30H, 3ZL, (31R), 3WH, (3TB), 30M, 3AB, 
3ZS, 3TR, 3WV, 3PG, 3MV, 3KP, 3JT, 3AEC, 
3NF, (30E). 


9BWA, GENESEO, ILL 

All C.W.—1AJI. 1ASI, 1BHW, 1BWJ, 1CKP, 
1CMP, 1ER, 1HX, 1PA, 1YB, 2ACY, 2AWF, 
2AY, 2BGI, 2BLV, 2BWR, 2BY, 2BZV, 3CDM, 
2CLU, 2CPA, 2CVJ, 2RM, 2SY, 2TS, 2WB, 
2X0, 3AA, 3ADB, 3AKR, 3ALI, 3AS, 3AVA, 
3BDO, 3BER, 3BIJ, 3BKT, 3BML, 3BNU, 
3BOF, 3BOF, 3BQOZ, 3BTL, 3BWT, 3CAH, 
3CBZ, 3CFV, 3CVJ, 3CKJ, 3HH, 31S, 3)% 
3ME, 3NF, 30S, 3TE, 3YP, 3ZS, 4BK, 4CM, 
4DB, 4EP, 4FA, 4ET, 4HR, 4MB, 40A, 40%, 
4HR, 4XJ, SABY, 5AEZ, 5AFS, 5AGO, SAHD. 
SAHR, SAIJ, SAIR, SAIU, SAJJ, 5AMJ, SAME, 
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SBE, 5BI, 5BX, SCN, 5CV, SEK, 5GM, SHT, 


JK, SHZ. SIF, SIN, 5KH, 5LG, SLR, SMA (phone), 
3B), SNJ, 5NN, SOK, SOV, SPH, 5QQ, 5SG, 5TJ, 
BR, 3UO, SUP, 5UR, 5VF, 5VY, 5XA, 5ZA, 5ZB, 
BF, 32G, 6AK, 6BCL, 6BIS, 6CGW, 6KA, 7QJ, 7ZD. 
2C), Canadian—2BN, 3AA, 3ADN, 3BA, 3BE, 3CO, 
FV, 3FC, 3HA, ey Oe 3KJ, 3NI, 30E, 30H, 3SP, 
oP 3WS, 3X1, 4CN, 4CL. 
ight FRANELIE Benin 4 — NO. 8, 
7 PH NIX, A ° 
C.W.—1AW, 2AGB, 2CXL, 3HE, 3MB, 4CL, A New and Superior 
4KU, SAAW, 5AHA, aoe ae ma Verni r Control 
5AMA, SAMW, SAQT, 5 sc G sGJ, 5G 
’B), 5HQ, SKC, 5KG, SiG. SLR, 5NA, 5OT, 5PH, 5QOL, € 
GK, 5SD, 5UW, 5U Y, 5XV, SYG. SYV, SZA (phone), F 
0)" SZAV, SZAX, 5ZB, 6's too many, 7AF, 7AGR, TINY TURN makes possible an exact- 
tas REY en tat oar ed Ta rg ness in tuning never before attained. 
> Px, F. OU, 7@ se, 200, 8 Js e ° 
RH SDAT, 3JJ, SPE, 8PU, SVT, 8XE, 9AAM, 9AAP, It has a 30 to 1 gear ratio instead of 
FB, 9AAU, 9AHZ, 9AMB, 9AMU, 9AOU, 9APS, : : 7 
Ly’ 9400, YAVM, 9BEZ, 9BJI, 9BFB, 9BJK. only 4or 5 to 1 as * the ordinary ver 
1A 9BKH, 9BLY, 9BRI, 9BUN, 9BRX, 9BVO, nier. No lost motion! The vernier turns 
3N), 9BXO, 9BZI, 9CAA, 9CCS, 9CCV, 9CCZ (day- : : : : 
FV light), 9CDO, 9CES (daylight), SCHC, 9CJC, in the same direction as the dial. It can 
MB, 9CJY (daylight), 9CLD (daylight), 9CLO, 9CMK, be instantly disengaged, leaving dial free. 
M), 9CML, 9CNB, 9CNS, 9CR, 9CTE, 9CZW, DAY, : . 
LR, 9DES, 9DEW, 9DCH, 9DFH, 9DHQ, 9DPX. TINY TURN provides a ae ver 
ay 9DRW, 9DTE, 9DXY, 9DZY, 9EEK, 9EKY, nier adjustment over the entire range of 
a 9ELV, 9EPF, 91H, 9MA, 9MC, 9MV, ONR, 9PB, : “ 
GI, 9OW, 9YY (daylight), 9ZY. the dial. When you desire, you can pass 
- a from one station to another by a con- 
) 
Tp)’ B. ik 3CJY, 202 W. CLITON TER- ; ; i Pats. Pend. 
iP) ACE. WASHINGTON, D. C. tinuous rotation of the vernier knob, Side View showing, fvietion 
BU CW. boned IMY, 2COE, 3BA, 3HQ, 3TB, without touching the dial at all) TINY NR atnalr aioe: = 
310 4FO, 4QW, 5HT, 8ANB, 8BZC, 8CEO, 8CLO, TUR I j 
iG), sDOX, 8DK], 8FA?, 8FU, 8GZ, 8TT, 8VE, N can be INSTALLED Old ANY : . 
NE 9AFN. 9ARF, 9ASV, 9BAK, 9BBI, 9BED, SET IN 3 MINUTES. Handsome nickei ‘MAKES TUNING EASY 
1H), 9BFF, 9BKH, 9BSO, 9CCS, 9CCZ, 9CR, 9DAY, H H indivi Enclosed please find 75 cents fo 
SF) ©  9DHL, 9DHR?, 9DGU, 9EIL, SELF, 9ELV, and black finish. Packed in individual cir Tin¥ TURN. Tt made such a 
EA 9HK, 9LZ, 9RR, 9WU, 9ZT. containers. We furnish counter display = £te#t, difference cn my tuning conden- 
‘ | Canadian, C.W.—3ADN. : jeklas digi pice 1k eeetainl 
British, C.W.—2JF? demonstrating boards. “makes tuni sya = pga 
<scleninddeotelieleiainaiaastias also eliminates the body capacity ef- 
fect. 
4JE, SAN JUAN, PORTO RICO 1 F. J. ARMSTRONG, 
: ; 1ASI, 1AW, 1BGC, 1BHW, 1BOK, 1BOM, Price 75c Each 624 Third St., Brooklyn N. Y. 
IV), § 1B0Q, 1BQ, iBSK, IBUY, 1CRW, 1ER, 1FD, 
RV, III, 1IL, 11V, 1MO, 1O0L, 1RV, 1XAM?, 1YB, 
DN, 2AFP, 2BWR, 2BZV, 2CCD?, 2CEE,’ 2CG, 
A, 2CHU, 2CPA, 2CXL, 2KF, 3AS, 3BSS, 3BWT. 
oD, 3CHG, 3FK, 3IW, 30B, 3U0, 4EB, 4EL, 4FT, 
WT 4GW, 4GX, 4OM, 5DA, 5IZ, 8AZY, 8BCG, 
Ag 8BCO, 8BCR, 8BNH, 8BR, 8CEF, 8CED, 8DCB, 
70° 8GZ, 8PL?, 8UE, 8XE, 8XH, 8ZZ, 9AOU, 
a 9BED, 9BKH, 9CCS, 9CH, 9CIC, 9CJR 
FC) : aes b 
, Canadian—1AR. 5 : ‘ re] 
DO, Note: Calls marked ? unassigned. 6RA? he Leadin 
16, ; L Aerial 
YO, 
cr 2BWR, BROOKLYN, N. Y. oop erla 
FV, : 1ER, (1GL), 111, 1RV, 1UJ, 1YB, IZH, 1ABY, 1 ; 
OX, : 1ACH, 1ACZ, 1ADN, 1AGK 1ALI, 1ALJ, With the New Dial and Handle 
KL, Fs Age 1AQI, 1ARK, 1AVE, 1BEH, 1BES, 
HG, IBGC, 1BHK, 1BNL, 1BOM, 1BOQ, 1BOM., " 
FA), 1BON, 1BSJ, 1BTF, 1BYJ,’ (CIT), 1CMP. ee ee ae 
‘OA, 1CPI, 1CSW, 1CSV, 1CRI, 3AB, (3CS), 3HH, continent on a lou spea cs — 
DA, 3HK, 3PZ, (3QV), (3TR), (3BJI), (3BKL), many types of radio-frequency sets. 
sFV, 3BKT, 3BSS, (3CDK), 3CHO, 4DB, 4EB, 4EQ, Careful tests of all available loop 
LAE, 4FT, 404A, SHT, SLR, 5OF, 5UK, (SATE), SAIR, aerials by leading manufacturers and 
RM, sAIU, 5AMH, 6OR, 6ZW, 6AAK, 6AGE, 6AWT, radio engineers proves the superior- 
FM, 6XAD, 6CHU, 7SK, 7ABB (8BF), 8DO, 8FI, ity of the DUO-SPIRAL Loop. It 
UR, 8FU, 8GG, 8H], (8JU), 8JY, 8MR, 8MT, 8PK, is used exclusively by the largest 
DI, 8QB, 80C, 80W, 8QZ, 8RJ, (SRV), 8TR, SUF, manufacturers of radio frequency 
3CP, sUT. SAAF, ‘BAC M, 8ADK, 8AFD, SAFK, 8AG ce. sets. It has many advantages over 
DO, 8AL F, 8AMB, 8AMS, S8APK, 8ATN, (8AYJ), other forms of antenna for all radio 
MM, 8AZO, 8BBU, 8BCI, 8BDU, 8BFH, 8BFM, frequency circuits, such as the Neu- 
NY, 8BHF, (8BNN), 8BOB, 8BOH, 8BRC, 8BTR, trodyne, the Reflex, the Super-Het- 
VR, 8BXT, 8BYN, 8CEJ, 8CFG, 8CHO, (8CJD),. 4 1 ir- 
saree 4 J erodyne, the transformer coupled cir. 
\AF, 8CMW, 8COA, 8COD, 8COM, 8CRB. (8CRC). i is tri i 
TP), sDAN, 8DAT, 8DBO, 8DDj, 8DGO, 8DJP- ee ee ee 
IRC, 8DKL, (8DKM), 8DL E, 8x AN, 8Y N, 8ZW. 8ZZ. pearance an an somely nished. 
FO, 8ZAB, 9BA, 9CV, 9EH, 9ET, (SIR), 90B. It rotates freely on its base. Ad- 
SHI, (9VM), 9YC?, 9YY, 9APF. 9AWF. 9AWP justment is made easy by handsome 
DI, 9BAK, 9BAV, 9BEH, 9BFF, 9BLG, OBLY. dial and a long handle which elimi- 
BBI, 9BUX, 9BVW, 9CCS, SCKP, 9CKW, 9CTC. nates body capacity effects. The 
PK), 9CTD, 9CYW, (9DAY), 9DBU, oDDU, oDFW, green double silk covered wire is 
BA, 9DFX, 9DGI, 9DGM, 9DLM., oDYY, 9DZY. kept always taut by hidden springs. 
KW, Canadan—1AR, 2AM, 2AZ, 2CG, 3AA, 3BA, ; The DUO-SPIRAL Loop completely 
IDL, 3BQ, 3GK, 3GL. 303, STR. 3VH. 3ZE, Top view of base replaces roof antenna and ground 
showing new dial eae 
<4 e6ck Lima. 61 with long handle. and practically eliminates static. 
’ , , OHIO 
DN, 1ER, (1EZ), 1YB, 1AA : 
IEG, 1BES?, 1BWW, (BGK), 1BGG, GBTT) TARA, re ee GATE ea ee, te ae 
Le 2GK, 2BJO, 2B00, (2BOH), (2BGI), (2B]X). FACTOR SOE AIRES cy i ae'o sored : 
eg ae (2CCD), (2CWJ), (3GK), 0F), (TR), Answering your inquiry relative to my DUO- (These prices include new dial and 
yTN. (BGG GATD), (3BNU), GABW), (3CAH), SPIRAL loop, I am pleased to say that I handle). 
aC. (PT ), BUR), (3CKJ), 4GW, 4NA, 4KU, 4ON, consider it highly efficient and very satisfac- 
AB. SMN.’ (GJ), (5MM), 5KN, (SKC » SLR. SMA. tory in every way. I use it continually in my 
JAD, SHR, 5PR, 5NG, (5GM), (OF), (SUK), fadio: Worl, The above products (folders on re- 
\EC, SOV, (SAAT), (SABT), 5AMH, 5AMU, 5ZAS. ae ered quest) are sold through dealers and 
SZAV, (5AIU), 6LV, 6XP, 6AWT, 6B J EDWIN A. BEANE, jobbers. If your dealer cannot sup- 
6A IK, 6AUY, } f 
CM, 6CDO, 6CGW, 6ARB, 6BU A, 6XAD, 4900 N. Whipple St., Chicago, Il. ply you, write us direct. 
KP WP, 7VW, 91G, (9APF), '9APE, (9BOF) 
KP, 9BZE, (9BTT), (9CEE), (9BMU), 9CAA, 9BHO, 
olf soit (DAN), (9DZY), (9AVN), (9ECK), 
M, OEAK 2 
4 (9BEP)’ (9BHI). @EAK), (DMJ), (9DCH), j 
ad —(2CG y ‘i 3 . K ° 
Me wae OA GND. 2BN. SDP. 3PG Suite 500 Webster Bld 
, ’ my 10 watt C.W. and ° . ° 
a phone. All erds answered. 10 C- Chicago, - oe Illinois 
CM, aos 
ON. 8CCK 
- The call 8CCK has been reassigned to K. 


R Vag, 419 3rd Street, Cresson, Pa. 
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nein terme 


As Interesting 
as a Novel 


That’s how one reader describes Kenneth 
Harkness’ famous book “Radio Frequency 
Amplification.” 

“The book is comprehensive, concise, accu- 
rate, scientific, interesting as a novel 
wouldn’t be without it for 10 times its price” 
he writes. 


Makes Advanced Radio Easy 


This book explains to you in easy-to-grasp 
language the theory of radio reception from 
Ato Z. It tells you everything you want to 
know about radio—answers all your questions. 
Kenneth Harkness wrote this book in your 
language, the languag® you use every day— 
the language you understand. His book fills 
an open gap in radio literature. He explains 
advanced radio—hitherto understood by mathe- 
maticians only—yet he explains it in simple, 
easily-understood English. 


Tells how to build Sets 


In this book Kenneth Harkness shows you exectly 
how to build 5 different types of modern radio fre- 
quency amplifying receivers. He tells you all about 
the astonishing new single-tube ‘‘Harkness Receiver 
which operates a loudspeaker and is consistently re- 
ceiving stations within a radius of 3000 miles! 175 
diagrams, drawings and action photographs banish 
misunderstanding. 


5-day Examination Offer 


We are so confident you will be delighted with this 
book that we will send it to you for 5 days’ examins- 
tion and let you judge for yourself. Just fill in and 
mail the coupon below. When the postman arrives 
deposit with him only $1.25 plue a few cents post- 
age. Examine the book for 5 days. Read it from 
beginning to end. See for yourself how it expands 
your knowledge of radio. If you are not absolutely 
satisfied, send the book back and we will refund your 
money without question. That's fair enough, {sn’t 
it? You take no risk; you've nothing to lose and 
everything to gain—so mail this coupon NOW and get 
your copy by return. 


Send No. 


Just mail this coupon 


THE RADIO GUILD, Ine., 


256 West 34th Street, ' 
New York. N.Y. 

Send me—immediately—Kenneth Harkness’ boek g 
“Radio Frequency Amplification.’”” I will pay the 
postman $1.25 plus a few cents postage with the 
understanding that if I am not absolutely satisfied I cy 
may return the bock within 5 days after receipt for 


a prompt refund of my money. é 
] 
— cere cere eeerecereeseseses P é 
f 

IED cbs praneineeseceness sees, 
Ry 3-24 8 


6KJ 
| QRA-6KJ, Mr. E. Penrose, Nevada Coun- 
\ty, California. 
5AMH 
| The call 5A MH has been assigned to L. E. 
| Hughes, 231 Grace Street, Birmingham, Ala- 
bama. 


5AIA 

| A mistake has been made in listing the 
}power of SAIA owned by Ferris L. Deitz, 
1719 Ryan Street, Lake Charles, La. Instead 
of 485 watts, as given in the Government 
call book, a 5-watt spark coil C.W. trans- 
| mitter is used. 

'STATE COLLEGE RECEIVES GIFT 
OF RADIO PLANT 

Through the efforts of Dean Goddard, the 
|New Mexico College of Agriculture and 
| Mechanic Arts is the recipient of the gift 
lof a new radio station. This will include 
the equipment for constructing a 100-watt 
transmitter and the building to house it. 
The station will be utilized for experimental 
| Purposes and amateur relay work under the 
Government license of 5XD. It will be sep- 
arate and entirely distinct from the present 
radio house and its equipment, which will 
then be used solely for broadcasting service 
under its present call letters of KOB. 

A site east of the engineering department’s 
forge shop and south of the Commercial 
Building has been selected. This site gives 
plenty of open space about the building, 
where a new aerial of the T-cage type can 
be easily erected. It is planned to support 
the new aerial from two 60-foot “A” frame 
towers, spaced 125 feet apart. A counter- 
poise system of 20 wires is planned. These 
wires will radiate from the roof of the 
building in all directions to steel post sup- 
ports at their outer ends. 

The transmitter planned is of the reversed 
feed-back type, using two 50-watt Radiotron 
tubes for oscillators. The plate current will 
be supplied by a Kenotron rectifier and filter 
system. The materials for this have already 
been purchased and the set will be con- 
structed by the Radio Club members from 
designs furnished by Dean Goddard. 


| THE MILWAUKEE AMATEURS’ 
RADIO CLUB 

The technical committee of the Milwaukee 
Radio Amateurs’ Club, Inc., is one of the 
busiest as well as the largest in the club. 
The present large investigating body is found 
/much more practical than the old method of 
using one member in this capacity. Reports 
such as “The Relative Efficiencies of Bat- 
tery Charger Rectifiers,” by R. E. Lathrop, 
9ATX, former Vice-President of the Wau- 
| kesha Amateur Radio Club; “An Amateur’s 
Notion of the Heaviside Layer Theory,” by 
M. H. Doll, 9ALR, West Allis A.R.R.L. 
City Manager; and “The Remotely Control- 
led System at Station 9AAP,” by M. F. 
Szukalski, Jr., are typical of this commit- 
tee’s work. Mr. Doll is chairman. 

“Magnetism, and Some Original Experi- 
ments in its Manifestation,” was the title of 
an address given before the society by Rev. 
|John B. Kremer, S.J.,A.M., Professor of 
| Physics and Director of Station WHAD, 
| Marquette University. Father Kremer, 
| known as an eminent physicist, has recently 
| become a deep student of radio communica- 
tion and has evolved a new microphone for 
| broadcasting stations. Another lecture ar- 
ranged by the program committee was “Tube 
Transmitter Design,” given by Le Roy M.E. 
Clausing, 9XN, Operating Engineer at Sta- 
tion WJAZ of the Chicago Radio Labora- 
tory. As a program feature, a contest in de- 
fining technical radio terms was held. Great 
enthusiasm was aroused, the winners being 


C. R. Griesbacher, 9CYL, and M. H. Doll, 
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G. W. Circuit 
Radio Plug 


PATENT APPLIED FOR 


PHONES 
LOUD SPEAKER 
SERIES 
PARALLEL 

SHUNT 


Accomodates 
Head Set and 
Loud Speaker or 
Two Head Sets — 
permitting instant 
choice of Five Circuits 
without removing plug or 
changing tips. 


Price $1.50 


At Your Dealer or Direct From Us 
MADE OF GENUINE BAKELITE 
Jobbers Write for Quantity Discounts 


Manufactured by 


G. E. WALKER CO., Inc. 


1926 CHESTNUT ST. ST. LOUIS, MO. 


Complete with new MURDOCK 
loud speaker phone unit, alumi- 
num tone-chamber, fibre horn 
and moulded base. 


NOT FOR CRYSTAL SETS 


AT ALL RADIO DEALERS 


Or Sent Direct if Your Dealer Cannot Supply You 


WM. J. MURDOCK COMPANY 
344 Washington Ave., Chelsea, Mass, 


EARN MONEY 


AT HOME 


you can make $15 to $60 weekly ‘n your spare 


time writing show cards. No canvassing 
or soliciting, We instruct you by our new 
simple Directograph System, supply you wi h 
work and pay you cash each week. rite 
today for full particulars and free booklet. 


WEST-ANGUS SHOW CARD SERVICE LIMITED 
Authorized Capital $1,250,000.00 
154 Colborne Building, Toronto, Can. 


| Let Radio Experts Buy for You 
Why hunt from store to store? Save time, 


—, trouble and money—a group of Radio Ex- 
Service perts in New York will act as your pe 
8 representative, buy for you any standard 
Free make of radio equipment you want, from the 
smallest part to a complete set, either as 
sembled or unassembled, and deliver it to you prepaid. 
Satisfaction guaranteed. Advice on all radio problems 
free to our clients. Write for vlan. 


PERSONAL SERVICE PURCHASING BUREAU 


505 Fifth Ave., Desk 15, New York 
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K & C TUNED R. F. TRANSFORMERS 


These Efficient Units Gaining Remarkable Success 


These Radio Frequency Transformers are the result of considerable research work 
by our Radio Engineers, and are remarkably flexible and efficient units. The wave 
length of the transformer is contolled by the position of the rotor and can be set for 
any given wave length between 150 and 600 meters. This range covers all broad- 
casting and permits of maximum efficiency of the transformer. Previous efforts along 
the lines of radio frequency amplification have been confined to the use of a Radio 
Frequency Transformer, working efficiently only at one or two wave lengths. The 
K & C Radio Frequency Transformer can be accurately tuned to any wave length 
between the limits mentioned above. 


SPECIFICATIONS bb a ereue Da Mama Me aw s.ae aie ead a binke-cete a ce eee 

Insulated shaft and disc type coupling. Pig-tail connections to rotating secondaries. a aerate 600 meters vind 

Each stage of amplification adjustable. Constructed of high grade bakelite. Send 25¢ for blueprint giving details of highly 
Arranged for both panel and base mounting. efficient Radio Audio Frequency Circuit. 


The Essence of Simplicity 


K & C NEW “SERIES AUTOMATIC”? PLUG A WINNER 


Receiving Set 
£ 


Costs No More than Any Standard Plug 


BUT 
KC Your Guarantee Head Ser It enables you to add any number of headsets in the circuit instantaneously. 
(2) No multi-jacks or terminal blocks to fuss with. 
” Just “Plug plugs” into each other. 
Head Sat 


Any other make of standard plug can be used with the K & C “series auto- 
matic”’ plug. 
Moulded in pure bakelite. 


K & C ‘Series Automatic’? Plug ... e « $1.25 each 


Any 
Standard Plug 


To 
Head Ser 


KILBOURNE & CLARK MANUFACTURING CO. 


Head Office and Works, Seattle 


Portland, 305 Larrabee Street, Phone East 6156 Los Angeles, 1103 West Tenth Street, Phone 581-002 
San Francisco, 591 Mission Street, Phone Sutter 40 New York City, 80 Washington Street 
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40 Non-Technical Radio Articles 


In the February Issue of 
oe Tae new eo | ra 
“Celenee aa THES NIEWA 


! laven thon 25 Cents a copy—On 
[Pm e010 rowrn can foal” All Newsstands 
January 20th— 


$2.50 per year 


“Look for 


ciemce and “ine 
Invention Gold Cover” 


IN PICTURES 


HE New Science & Invention is a sensation—a scientific magazine without text— 
eS. only illustrations and short captions. This is the first scientific magazine ever 
WONCN TECINKAL ayer printed with pictures and captions only. Order from your dealer now, otherwise 


you will surely be disappointed in not getting your copy. 


Experimenter Publishing Co., Inc., 53 Park Place, New York City 
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9ALR, who were awarded American Radio 
Kelay League emblems. 
On weekly meeting evenings—Thursdays 


aan 7:15 o'clock, a code class for BCLs is You would 
held. This is held in the trustees’ room of 
the Milwa.kee Public Museum and has been prefer the 
“he well attended, among those shang; to Philharmonic 
earn to receive the International Morse Code P, 
are two YL's. Orchestra 
Under the leadership of F. W. Catel, : 
O9DTK, a most successtul membership drive i toa noisy 
+ oor put over. From a — group of ‘oe street band? 
Milwaukee County non-member amateurs a 
majority have been induced to join the club For the same reason 
and the American Radio Relay League, of you will prefer the 
which this society is a local section. M. F. a 
Szukalski, Jr.. 9AAP, the society's Vice- Radiotive Loud Speaker. 
$ President, has recently been appointed 
avelanil | A.R.R.L. City Manager for Milwaukee and Horse Shoe Magnet—Balanced Armature 

now heads the city’s traffic work. An active Corrugated Non-Metallic Diaphragm 

Type © caress 6 Vou campaign against spark stations has begun Type E $45—Type K $25 

~ ge ee hee and attempts to mitigate the spark interfer- Type K, with Large Horn, $28 

Cycle lamp socket at ence to broadcasting, as caused by commer- 

averace rate cf 6 am | 4 . . 4 . 

peres, or over if bat > | cial transmitters on ship stations, are being 

tery needs it | made, for it is this interference that is most a Sale R a > Best Shops 
troublesome to local radio fans. arrying Radio Equipment, or 

write to 


The traffic committee solicits reports of 
QRM for investigation. All c ications 
Th 5 ° h to the club should be sldisaat act docloegs RADIOTIVE 
e atisfactory C arger | office, 601 Enterprise Bldg., Milwaukee, Wis. CORPORATION 


Its officers may be interviewed at the weekly 


for Ten Years Past meetings, which are open to the public. 681 Fifth Avenue, New York 


The F-F, the first successful mechanical aor Telephone Plaza 3416 
eharger, is now the most popular. F-F IMPROVISED SET USED IN EMER- 
features are distinctive, its construction is GENCY ON THE “HARRY 
simple. It has been the one satisfactory LUCKENBACH” 


charger for ten years past. It has no ex 
pensive parts to replace. Battery cannot . , : . , 1: : 
discharge through it, And it utilizes both On a recent voyage of the steamship Cuba 


sides of the alternating current wave. (Efh- the motor generator used to operate the 


ciency ) The SS aise —. ee Tee 
) radio set became inoperative, and because of Y, K Th 
this defect, which the radio operators and ou now ese 


F-F dina: the ship's electrician were unable to remedy, 

CHARGER the vessel could not transmit radio signals HEADBANDS 
and obtain compass bearings, which probably 

Fool-Proof and Shock-Proof would have saved the vessel. 


In a similar case the resourcefulness of 
the operators of the steamship Harry Luck- 


will charge a dead battery because it oper- 
ates independently of battery. Copper to 


Carbon contactors that cannot BURN or enbach is to be commended. The operators 
a permit a desirably high charging contrived an apparatus for interrupting the 
: : direct current by taking an ordinary electric 
Insist on the F-F for complete satisfaction. fan and providing brushes for the same, 
Buy from your dealer. If he cannot sup- which were placed in the direct-current cir- 
ply you seca aaiean or Se eee cuit. In this way they were able to work 
on 9 ibs. distances up to 1,400 miles. The blades of 
the fan acted as-a motor and made contact 

ITS FREE—Write for Bulletin No. 32 with the improvised brushes, thus giving a 


pulsating current through the transformer. 
Simple friction slide adjustment. 


This improvised emergency set made it pos- 

| G mag ; : Jes ae : Most satisfactory on the market. 
he France Mfg. oO. sible to carry on radio communication and No thumb screws to bother with 

is brought to the attention of other radio or to catch in the hair. 
10432 Berea Road operators who may in the future have sim- Two yoke sizes fit any "phones. 
C < sow a) igre Bands covered in Black or Khaki 

Cleveland Ohio ilar experiences.—(Abstract from Radio webbing. 

P Service Bulletin.) Prompt deliveries on any quantity. 


—— worth of special and automatic 
= machinery assures quantity output and guar- 
Oldest Manufacturer of the First ‘ anteed delivery for manufacturers and dealers 


Successful Mechanical Charger. on any radio equipment. 


- 8 Quick Shift Oscillation Submit sample of product. Write for prices. 


Transformer THE AUTOYRE CO. 


PU ated 


(Continued from page 1084) OAKVILLE, CONN. 
Dollar Radio Specials chine screw, outside of the tube. Some 
3—Standard Base Sockets ............-s0.+0-05 $1.00 difficulty was encountered in getting the 
PEM cncxcsncone . . says 
—Aheostar and. Potentiometer 2 200 or 400 ohms 1.00 —_— in 7 hide gap hn po — 
125 ft. Tinned Copper Wire No. 16 1.00 ubes wou slide freely on the bakelite i 
—pr. Ruber Ear Cushions and New Radio Map.. 1.00 yess y : athe hat tt : ie Die Cast Wood 
150 ft. Stranded Tinned Copper Aerial Wire. 1.00 strips. t was found that the easiest way MADERA 
HOOK-UP PACKAGE: 12 ft. Spaghetti, 24 Copper to accomplish this was to slide the tubes 
Terminals { tube Solderall, 3 ft. Resin Core Solder, : seh haa te. : Cl s 
5 ft. Tined Copper Wire .............. sche Sak $1.00 over the antenna coil and its supports and earspeaker: 
Peis ae ee then slip the guides down the hakelite strips Be tect! Bent 
EXTRA SPECIAL and secure them in position with the guides speech — real 
Electric Soldering Outfit (Guaranteed 1 year)... $1.95 on the strips. This gave an accurate align- music. No. 804— 
rite For Bargain List No. 6-N af . th an é iy 15.00. Finished in 
Risen ed RADIO CORPORATION ment and allowed the tubes to slide freely $ peers 
Cedar Rapids, lowa. over the antenna coil. crystal black an 
2 se r ° ° brown. Equipped 
The windings on the plate and grid coils with Baldwin “C” 
are of rubber covered, 19-strand high-ten- Type Unit. 
sion wire, which was purchased from an 
automobile supply house. The windings are AMERICAN ART 
placed on the tube as tight and as close ae pee 
together as possible, making the winding neat 96-0 


Send for new price list of parts & knocked down outfits. : ; 
RADIO PARTS MANUFACTURING CO | and smooth. The wire was then marked 


1245 Marlborc Detroit. Mich § | with a pencil, where the taps were to be 


CHICAGO 


1924 


taken off. These tap marks were staggered, 
so that no two taps would fall next to one 
another. The winding was then taken off and 
the insulation carefully skinned where the 
pencil marks indicated that a tap was to be 
taken off 

Leads about 12” long, which allowed ample 
length to reach any one of the switch points 
on the face of the coil, were carefully tapped 
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It’s the Contact — 
that counts ni 


499 for ‘. 
and C.299 Tubes. 
Price 50c. 


Weak reception due to inferior contacts is banished 


rae “ae when Na-ald sockets are placed in a set. Na-ald con- 
and soldered and the joint finished off by Prego ye wl «4 tacts exert a strong wiping pressure on tube prongs 
taping with rubber tape making the insula- over a broad surface, regardless of frequent removal 
tion at the tap equal to that of the rest of of bulbs or variation in the length of prongs. 
the wire. This wire with the taps soldered You can count on Na-ald Sockets under all condi- 
it was then rewound on the tube and tions. They are moulded of genuine Bakelite, with 
to 1 ag aaite 3 Pe oa I ez uniform cross-section and cure. These features pre- 
the taps fell exactly in position, as they vent plate to grid losses and insure full efficiency 
were marked with the pencil making them from tubes. 
stagger so that no two taps lay next to one Insist on Na-ald sockets, and put an end to weak 
another to eliminate any danger of insula- reception. All good dealers carry them. 
tion breaking down at the joint. The coils Po a 
> e@ Luxe No. 40 
were then given a thorough boiling in paraf- Prive ‘he : 
fin, which, after cooling, held the windings Na-ald Inside Facts, No. 499 
; l- ‘a i i 2 > ’ “4 
securely in ay a porte ye - Pata Making a socket for V-V.199 and C209 tubes wold seem 
2 ate ¢ o “Ol as o be eter- comparatively simple. When we came to design the No. 499 
on the pl ite wt grid cous : a ied * ies socket, we did not find the task so aay Compactiiess and No. 3032-4, 2 oe pial 
mined by experiment for this particular case ned athess, were sees and to be true to Na-ald standards 35c., 3 for $I. 
ie . “he - , this socket required a dependable contact. Owing to the 
and cannot be vouched for, to apply to all aubaee ae We ee ee ee 
sets, as the average set does not have to De Luxe socket was impossible. In the No. 499 we avoided 
cover as wide a band of waves as is re- 
quired of a limited commercial station. How- 


capacity effect and secured positive contact over the full sur- 
face of the end of the tube prongs. This again justified the 
phrase ‘It’s the contact that counts.”’ 


3 as In constructing this sccket we have provided a real resilient 
ever, in this case there are 16 turns on the base that actually absorbs all vibration The s ocket fonts in 
grid coil, with 12 taps taken off at single Small-space, No. 40! oe — all beogge A with ie Soke effect os fost away 

e : z om the contact clips and screws gain tl oreth ht 
turns. From 200 to 360 meters only four She, 3 for $1.00 in design adds efficiency in service. eigibicnames 


points on the switch are used, which means Send fer “Why a Bakelite Socket” for further facts. 
eight turns, as the first four are not tapped, 
but it is necessary to cut in all 16 turns to 
get up on 600 meters. The plate coil in this 
case has 20 turns, 14 of which are taken 
off in single turn taps. The switch point 
readings are four points or eight turns for 
200 meters, 10 points or 14 turns for 360 
meters and all 20 turns are cut in to get up 
to 600 meters. 


MY) 


Alden Manufacturing Company 
Largest manufacturers of radio sockets and dials in the world. 
Dept. K. 52 Willow Street 
SPRINGFIELD, MASS. 

Cable Address, Aldenco 


CO ZZ 


W 


MOUNTING THE SWITCHES _— Rita y. 
The switches are mounted on the face eam A-A L D a No. 
of each of the coils by shaping two sup-| ty — er gg 
porting shoulders out of one inch fibre so! Na-a eee th Me. 408 3” Dials, 35, 


os Elimination of Inductance Increases Volume 


NON INDUCTIVE 


The designers of the popular C R L Variable Grid Leak have in- 
corporated the same patented features in the CR L NON-INDUC- 
TIVE POTENTIOMETER which is adjustable through an infin- 
ite number of steps and which is truly non-microphonic. 


Radio resistances must be non-inductive in order Adjustable 
to allow free passage of high frequency current. Grid Leak 
Potentiometers in which the resistor is a wire wind- oa 
ing choke back the delicate high frequency current ve | 
= of the received signal, and interfere with the free ; a 


regenerative oscillation of your circuits. 


N ote: Single The “C R L NON-INDUCTIVE POTENTIO- 
— METER?” has a resistance as free from inductance 
re. -_— 


as it is scientifically possible to make it. A thin & 
graphite resistor achieves this result, A perfectly 
non-microphonic pressure contact is made with the 
resistor by the patented “C R L” method. This 
gives noiseless adjustment through an infinite num- 

ber of steps. A circular disc is mounted between 

the resistance strip and the pressure shoe provid- 

ing a smooth surface for the shoe to ride on and 
preventing any wear of the resistor. No turns of 
fine wire to come loose and cause trouble. 


RecA 00 0 Ope ONO as oie soo vnwecetavewes $1.75 
bape ee rc) ae eee $2.00 

This instrument together with a C R L Adjust- 
able Grid Leak, which has replaced thousands of 
the uncertain pencil mark types, gives you com- 
plete control over two of the most important ele- 
ments in your set. You'll find them everywhere, 


the most ular vices of thei ind. Hook-up showing positions of CRL Non-INDUCTIVE POTEN- 
pop devic eir kind TIOMETER and Adjustable Grid Leak in Tube Circuits, 


No. 106 (without condenser) ......$1 
No. 107 (with .00025 mica aa i 


By pared vou ivcas | CENTRAL RADIO LABORATORIES 


Write for descriptive pamphlet. 305 16th Street, MILWAUKEE, WISCONSIN. 
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SCHINDLER’S 


Mica Condenser 


Schindler’s ““Build-Up” Condensers fill a definite 
need for reasonably priced condensers that may 
be easily increased or decreased in capacity. 
By the use of a “Build-Up” Mica Condenser 
you can change from an ordinary phone con- 
denser to a_ special 
.006 value used in the 
Flewelling Circuit. 
By simply adding ex- 
tra plates of mica and 
copper to the “‘Build- 
Up” base, you can ob 
tain any definite ca- 
pacity from .00025 to 
-006. (Each mica plate 
with the alternate cop- 
per plate has a ca 
pacity of about .002 
Mfd.) 

“Build-Up” Conden- 
sers are dilation proof. 
They insure high effi 
ciency and will add : 
satisfaction to the = 
operation of any set. 
Each assembled com 


j-——MICA 


=———cOPPER 


MICA 


plete in neat carton. ¢ —_j—mica 
Mf seen price == COPPER PLATE 
NB cc catnenndee 50e € MOULDED CASE 
ee 50¢ 
— aes 55¢ 
Sc 60c 
A 65c 
C—O ee 70¢ 
Me. mcbccecrbessese 75¢ 


Extra envelope containing 20 mica and 20 copper plates, 
or sufficient to build up a condenser from .00025 to .006, 
list price 25c. Table showing required number of plates 
for any capacity is furnished with each Condenser. Ask 


your dealer or order direct, 


Including 
Hook-up 
Charts 


SCHINDLER’S 
RADIO FREQUENCY TRANSFORMER 


Makes signals audible on a small indoor loop aerial, 
that were originally too weak for detection even on the 
outdoor type of antenna. ‘‘Excellent results obtained,”’ 
says Radio News Laboratories. 

Made in two types. Type A for wave length of 150 to 
500 meters. Type B for 300 to 650 meters. Price $2 
either type. 

If your dealer can’t supply you order direct. 


CHARLES SCHINDLER 
Manufacturer of Radio Parts and Specialties 


1401 West Delaware Avenue, Toledo, Ohio 


Stop paying exorbitant prices for radio appa- 

ratus. We can supply you any standard parts at 

greatly reduced prices. 

WDift TUBES, SPECIAL PRICE,......$5.75 
A TUBES. 5 


im radio at our rock-bottom prices. 
abipped same day received, C. D., under ab- 


€ EE Write today for our Price-slashing 
bargain list. STANDARD RADIO CO. 
1233 Walnut St., Kansas City, Mo. 


Start New Year with “WHERE 1! GO BY RADIO” 
Popular, Origina] and useful Radio Record Book in 
which can easily be kept for reference When, Where and 
How Stations are “‘Picked up,’’ and What is Heard, is 
what you have long been wanting. Accurate List of 
Broadcasting Stations revised to November 15, 1923. 
Space for hundreds of records. Popular Edition, 2 
Copies $1.00; One Holiday Edition, Larger and_ More 
Attractive $1.00, or all three for $1.75. Order Today. 
is Record Book makes an ideal New Year's Gift. 
Radlo Department R, PROGRESS PRESS, 
Union, South Carolina, U. S. A. 


that the face supporting the switch con- 
tact panel is perpendicular and the back of it 
is cut to fit the outside curve of the tube, 
and then bolting them to the coils on the 
space not occupied by the windings. This 
makes a support to which the bakelite panel 
is bolted and a switch of the rotary type 
is built on this bakelite panel. (See dia- 
gram.) 

The switches are made exactly as we used 
to make them for the old loose couplers, 
back in the old days in 1910, except that the 
spacing between the contact points is a little 
farther and the switch arm is heavier. The 
switch points are mounted in the usual way 
on a bakelite panel and the leads from the 
coils are carefully soldered to them on the 
back of the panel. The switch knob is 
necessarily of good moulded bakelite and not 
“Mud,” as the knob is used to vary the 
coupling as well as the capacity and if the 
insulation should break down, one would 
find he had a whole handful of the real hot 
stuff, so this knob must be of the best in- 
sulation obtainable. It is soon learned that 
the fingers and knuckles must be kept clear 
of the switch arm and switch contacts during 
tuning or wave changing with the transmit- 
ter in operation, as the hand is right there 
amongst the HOT STUFF. 

Variation of the antenna coil in this 
case is obtained by a single pole double 
throw switch, but where a greater number 
of variations are desired, it can be easily 
worked out by incorporating a rotary switch 
on one of the end blocks the same as on 
the plate and grid coils, with a lead running 
from each switch point to a different clip 
on the antenna coil. The position of the clips 
once determined by a wave-meter are not al- 
tered, but are brought out with separate 
leads to switch points on the end supports, 
using the heavy rubber covered high tension 
cable from clip to switch point. It then be- 
comes an easy matter to refer to the recorded 
setting and with a simple twist of the wrist 
set the antenna coil to any desired wave. 
\nother twist of the wrist and the grid and 
plate coils are in resonance and the deed 
is done and the wave is where it was intended 
to be. 

Of course, all switch points must be 
numbered so that in recording the settings it 
is an easy matter to return to that setting. 
This saves counting the switch points as I 
did at first, and also tends to make the wave 
changes more rapid. The method for re- 
cording the coupling setting and being able 
to return to it in a jiffy was worked out by 
simply placing an engraved bakelite strip 
on the face of the “Hootnanny” under the 
shoulders supporting the rotary switches, so 
that this strip also helps to support the grid 
and plate coils and the supporting shoulders 
act as pointers on the scale, making it pos- 
sible to tell at a glance what the coupling 
is, or setting to a recorded coupling. 

As said before, this “Hootnanny O. T.” 
has been kicking out results at 6CCH for 
the past year, and it is an easy matter to 
jump from 360 to 200 meters or from 
360 to 600 or any other wave-length 
that I happen to reach out for, in a mat- 
ter of just a few seconds, even while the 
transmitter is in operation, and this is a 
wider band than the amateur is ever going 
to be allotted, so there is no reason why this 
“Hootnanny O. T.” cannot be incorporated 
in the up-to-date ham station, and so make 
it possible for him to QSY to any wave 
the law allows him, in just a very few sec- 
onds and to do that means to clear up a lot of 
QRM among ourselves as well as moving 
a lot of the traffic that has been hanging 
on the peg. 
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UNK YOUR SET > 
MBIERIAG: 


4 
‘ 


art 


The new TW:TCHELL AUXILIARY TUNER een. 
nected to your present set will enable you to bring tf, 
the long and short wave stations which your present get 
cannot get. It also positively cuts out all local stations 
so you may bring in distance any time without local {p- 
terference, Copyrighted diagram of this tuner 50c, or 
with all parts $12.00, Complete instrument in Walnut 
cabinet, ready to use $20.00, Transportation prepaid, 

MY HIGHLY IMPROVED REINARTZ brings tn ali 
important stations on this Continent loud, clear and 
without distortion. We dance to music from Atlants 
and Los Angeles. 

Build one of these wonderful 3 tube sets from my 
blueprint and specifications, price 50c, or with a com- 
plete and perfect double-wound spiderweb coil $3.00 by 
mail. Picture of this set on a glass panel with every 
order. This copyrighted circuit is the most successful of 
eny Reinartz modification yet produced, and is imitated 
the most. Thousands are in use. 

My W.D. It Circuit is the Reinartz espectally de- 
signed for use with the ‘‘Pickle’’ tube and brings out the 
full value of the little tube as no other circuit can. Sta- 
tions 1000 miles away come in clearly on one tube. This 
set is small, complete, portable. For the man who wishes 
the highest efficiency, this is the set to build. Price of 
blueprint and specifications, 50c, or with complete and 
perfect windings, $3.00. Photo of set with every order. 

wonderfully efficient coil of new and scientific de- 
sign for the above circuits, the highest quality coil made, 
Coil only $4.50 or with either blueprint $5.00. 

Sets built from these copyrighted plans will recefve all 
broadcasting stations operating under the new laws. 
Their wave length range {s from 170 to 800 meters. 

All goods prepaid. These instruments are easy & 
build, easy te operate. Everything clearly shown. 

TWITCHELL’S RADIO HOME 
1927 Western Avenue, Minneapolis, Mina. 


KLAUS 


Complete Stock of 


Broadcast Receivers 


Ready for shipment, KLAUS carries a 
complete stock of the latest and best 
broadcast receivers. All apparatus dis- 
tributed by KLAUS is manufactured 
by the best manufacturers and bears 
the KLAUS GUARANTEE. Get our 
prices on amateur receiving and trange 
mitting equipment. 


KLAUS RADIO BULLETIN 
for Dealers—Do You Get It? 


Expert advice regarding radio problems, 
latest information about new equipment, 
and hints on radio merchandising which 
helps dealers make more money, is in every 
issue of the KLAUS RADIO BULLE- 
TIN. If you are not on our mailing list 
of dealers receiving the bulletin, send us 
your name and also receive our trade dis- 
count lists. 


Kiaus Rapio & Execrric Co. 


Authorized Distributors 
EUREKA, ILL. 


Dept. 200 


Comfort Cushion Your Ears! 


The BATES Ear Cushion takes the headaches out @ 
headphones. Improve the hearing qualities of your sé 
100 percent with 


Qrhe BUTTES EIR COSETON 


Slips over any radio phone—instantly and easily. 

Cushion your ears and hear in comfort, Costs little= 

worth lots. 

POSTPAID ANYWHERE IN U. S. for $1.00 Per Pal 

DEALERS: Write for special discounts. BATES Bat 
Cushions are fast sellers! 
BATES & COMPANY 

(516 Montana St. 


Chieago, tl. 
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Radio Reception In the 


Grand Canyon 
(Continued from page 1075) 
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trous earthquake occurring in Japan. An- 
other bit of news, not disconcerting but 
pleasurable, was the report that the Wash- 
ington baseball club had won a game. Bed- 
time stories, news events, concerts and the 
variety of items-included in a broadcast pro- 
gram were received nightly in the canyon, 
or wherever the party happened to be, from 
KH], the station at Los Angeles. Also, all 
communications dispatched by the Washing- 
ton office of the Geological Survey were 
transmitted to Los Angeles, thence to the 
exploring party by_radio. Messages from 
stations located in Salt Lake City and Colo- 
rado Springs were also received. 

No attempt was made to install radio 
equipment on the boats as they were plunged 
here and there at the mercy of the swift 
rapids. The compact radio outfit, weighing 
a little over 25 pounds, was enclosed in a 
water-tight compartment of the “Grand,” 
one of the four boats used on the expedition, 
That this arrangement was necessary and 
useful is proven by the fact that the boat 
overturned, and, despite its submersion for 
half an hour, the cameras and radio appa- 
ratus were dry and ready for immediate use. 

The official report says: “The party left 
Lee’s Ferry August 1, and camped that 
night at the head of Badger Creek rapids, 
seven and one-half miles below Lee's Ferry. 
Here the radio set was tried out, and in spite 
of adverse prophecies, some of them widely 
circulated in print, to the effect that a radio 
set could get nothing in the depths of the 
canyon, KHJ, at Los Angeles, was heard 
plainly, although the canyon here is narrow 
and nearly a thousand feet deep. From this 
point on down the canyon the radio outfit 
was set up from place to place and received 
messages from Los Angeles, Salt Lake City, 
San Francisco, and on one occasion, from 
Colorado Springs.” 

The antenna used was ordinarily 100 feet 
high, consisting of a single wire stretched 
up the incline of a rock, the wire being insu- 
lated near the end, and tied to a projection 
by a string. The wire was grounded in 
water, this method giving better results than 
when the wire was submerged in moist soil. 
No extra batteries were included in the radio 
equipment. Two head telephone sets were 
used. The longest distance over which any 
communication was received within the can- 
yon was that covered by the news of the 
death of President Harding, approximately 
600 miles. Atmospheric disturbances were 
annoying during August owing to the severe 
thunderstorms, but at no time was static so 
intense that the messages broadcast from 
Los Angeles could not be read at night. 
Even in an environment where boats were 
tossed about like corks on huge waves, the 
radio receiving set in its water-tight com- 
partment was unimpaired and, when in- 
stalled, remained the one link between the 
explorers and civilization. 
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The Warning 
| (Continued from page 1070) . 
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I wish I could do something to repay 
you for all your kindness,’ he whispered, ‘but 
I'm signing off for good, I think. Bury me 
at sea—there’s no one ashore who cares, any- 
way. My warning came true; I was sure— 
That's as far as he got; Sparks was dead.” 

An odd silence came over the little dining 
saloon of the Lone Star, each of the three 
officers seeming lost in thought. Suddenly 
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—and Nowa Complete Radio 


eceiving Set 


Consisting of 
Radiogem $ 2 50 


Phone 

and Aerial 
Shipping Charges Prepaid to Any Point in the U. &. 
This outfit is absolutely complete. It 
includes everything you need to hear the 
Broadcast Programs, market reports, time 
signals, ship calls or land station messages. 
Nothing more to buy—no batteries or tubes 
needed—no upkeep cost of any kind. 


The Complete Outfit Consists 
of Three Parts 
(One) 


The RADIOGEM 


The simplest radio outfit made—yet as prac- 
tical as the most expensive. A crystal receiv- 
ing set that you can operate and enjoy even 
though you know absolutely nothing about 
radio. You receive the RADIOGEM unas- 
sembled, together with a clearly written in- 
struction book, which shows you how to 
quickly and easily construct the set, using 
only your hands and a scissors. The outfit 
comprises all the necessary wire, contact 
points, detector mineral, tube on which to 
wind the coil, etc., etc. The instruction book 
explains simply and completely the principles 
of radio and its graphic illustrations make the 
assembling of the RADIOGEM real fun. 


(Two) 


The GEMPHONE 


An adjustable, 1,000-ohm phone complete 
with 3-ft. cord—the first inexpensive adjust- 
able receiver made. The Gemphone is of 
standard type and made of the very best 
grade of materials throughout. The case is 
made of turned wood, an exclusive feature 
with the “GEMPHONE.” This is respon- 
sible for its exceptionally rich, and mellow 
tone. Like RADIOGEM, the GEMPHONE 
is sold unassembled. Our Instruction pam- 
phlet shows how to assemble it in two min- 
utes, using only a screw driver. 


(Three) 


The AERIAL OUTFIT 


Consisting of 100 ft. of standard copper 
aerial wire and two porcelain insulators. 


Complete Radiogem Outfit .......... 3 2.50 


The Radiogem, only ...... ese aiviaie see 000 
The Gemphone, only ............0+- 1.00 
Aree. GU, GWE icc de oceescsacevss -50 


Order Direct or From 
Datias, Texas 
Federman’s Dept. Store Cullum & Boren Ce. 
Asteria, Ore. Texas Furniture & Stor- 
Cook & Foster P ne ‘a , 
Atlanta, Ga. reeport, L. %. 
Miller’s Dollar Stere Po noma a. . 
amilton, Ont., Canada 
wwe Radio Supply Co., 
Hartford, Conn. 
Sage Allen Co. 
Hawera, New Zealand 
H Blake 


Akron, Ohle 


Boston, Mass. 
Radio Specialty Ce. 
Brooklyn, N. Y. 
Levy Brothers 
Weber Talking Mach. Co. Havana, Cuba 
Buffale, N. Y. Compania Radlotelefonies 
Elee. Sup. & Equip. Ce. de Cuba 
M. Massana 


Home Supply Ce. 
Levitus & Flansberg ° 
Cleveland, Ohio C, R._Prieman Ce. 
Anderson Elee. Ce. Laurel Springs, N. J. 
Service Publishing Co. St ¢ Kean 


am B. Duck | 


FREE 


Send postal for our special price list on all radio instruments in 
our catalog and countless new instruments and sets not in Cata- 
log No. 16. Of special importance to those having catalog No. 16. 


THE WILLIAM B. DUCK CO. 


711-12 ADAMS STREET 


a Com- 


plete 


; Without 
$ ] 00 Phone or 
Aerial 


(Patents Pending) 


What They Say About RADIOGEM 


I am enclosing herewith $1.00 to pay for the Radio- 
gem. I had it carefully wound by our wireless 
operator and find that it works beautifully—fully as 
good as any erystal set we know of. 


Radiogem received, which we assembled and were 
very much astonished at results obtained and the 
clearness and volume of tone produced. 


The greatest distance I heard on one of your sets 
is 1000 miles, having heard WGY at Schenectady 
N. Y. I think your set is the best | have ever sold 
at any price. 


Herewith P.O.M.O. amt. $1.00 for another ““RA- 
DIOGEM.’’ The one received is O.K. Placed about 
15 ft. of picture cord under front porch and ground- 
ed to a gas meter, and heard the Sacramento Bee 
and Sacramento Broadcasting Union mueh better 
than with my large crystal set. 


Your RADIOGEM RECEIVER 4s a wonder. I have 
received every station in Philadelphia with it much 
louder than with a high-priced crystal set. 


Your two Radiogem sets received last night, and 
one was wired up for testing. WOC is about 40 
miles away, and their signals could be heard with 
headphones on table. After they quit KYW at 
Chicago about 170 miles east was heard. Every 
word could be plainly heard here. 


You claim a radius ef 20 miles over your ‘‘Radio- 
gem’’ is sometimes a possibility. You should ad- 
here to the truth. I constructed one for my mother, 
installed it with an aerial, and she listens not once 
in a while, but at her will, to Schenectady, New- 
ark, New York, or Providence, R. I., and her home 
is Attleboro, Mass. | ean’t give your set too mueh 
praise. 


(Names and Addresses en Request) 


the Following Dealers: 
Los Angeles, Cal. Philipsburg, Pa. 
Lester’s Radio Shoppe A. O. Curtis 


Medford, Ore. Poughkeepsie, N. Y. 
Virgins Radio Service Chas. P. Raymond 
Media, Pa. Providence, R. 1. 


By ig 
elbou 
-A , > Pullman, Wash. 
ute ty, Ltd. Electric Supply Store 
L. Bamberger & Co. Saginaw, Mich. 


New York City, N. Y. J. A. Loubert & Ce. 


Dixie Supply Co. 8t. Louis, Mo. 

Eastern Radio Corp. United Auto Supply Ce. 
adio Specialty Co. St. Paul, Minn. 

Harold M. Schwab Hill District Radio Sheet 
F. J. Sawyer Metal Co. 


Northampton, Mass. 
Parsons Elec. Shop 
Oregon City, Ore 
Singer Hill Ra 
Philadelphia, Pa. 
J. Miller 


Seattle, Wash. 
Frank B. Wilson 
Springfield, Mass. 
Johnsons Book Store 
Washington, D. C. 
Chas. Klaben Co. 


dio Service 


THE RADIOGEM CORP., 66-R-West B’way, N.Y. City 
ae 


9 Big 256 pp. Combined Radio Catalog and Text Book—No. 
16. Mailed for 25c. in coin or money order. Not sent other- 
Ts wise. Full of radio information and hook-ups. Prices exe 


traordinarily attractive. Ever since 1909 Duck’s catalogs 
have blazed the way with the best and most dependable radio products. 


Dept. 3 TOLEDO, OHIO 
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Listen to radio through 
your phonograph 

Ekko adapter connectsyour head phones 
with the tone arm of your phonograph 
and turns the sound box into a loud 
speaker. The best loud speaker you can 
use—utilizes the scientific design of the 
phonograph sound box, producing a 


pure mellow tone. (Not adapted to crys- 
tal sets without amplification.) 


For Double Head Phones . . $2.00 


(Without Connectors) 


For Single Head Phones . . . $1.00 


(Without Connectors) 


Ekko fits Victor, Silver- 
tone, Sonora and other 
makes without connec- 
tors. Add 20c for connec- 
tor for Pathé, Columbia, 
Vocalion; 25c for Edison; 
30c for Brunswick. Or 75c 
for complete set. 

tkko Connectors at 
above prices also avail- 
able separately to attach practically all loud 
speaker units to your phonograph. 


For ground wire and battery terminal con- 
tacts. The Ekko Clamp bites through rust or 
corrosion and assures positive contact on all 
electrical connections. Also used to tap 2 and 
4-volt current from a 6-volt battery. 

Ekko Clamp 25c. Pair (for battery terminals) 50c 
Ekko Adapter and Ekko Clamp at your deal- 
er’s. Or order direct from us. Sent postpaid. 
Money back if not satisfied. 


The Ekko Company 


111 West Monroe Street Chicago, Ili. 


the Captain shook himself from his reverie 
and rose. We ell followed. 

“No, Sparks, you don't want to laugh at 
sailor's superstitions,” he said. “If you do, 
you're liable to have some experience that 
you won't fancy. Ive known that to hap- 
pen!” He spoke with a deep note of earn- 
|} estness in his voice that somehow sent a cold 
| chill down my spine. I laughed a bit ner- 

vously and glanced around for some answer- 
| mg mirth on the faces of the mates. I was 
lisappointed. 


There was but a tiny crescent of a moon 
outside, but the stars were quite brilliant, 
except off our starboard quarter, where a 
low lving cloud bank seemed to blot out 
their cold, remote radiance. I filled my 
lungs with the fresh salt air, enjoying its 
grateful tang, tilted back my head and 
inhaled great breaths of the invigorating at- 
mosphere in an unconscious effort to clear 
my brain of the cobwebs of fancy with which 
the talk around the supper table had ob- 
scured my mental vision. 

The wind had freshened considerably, and 
even as I watched, the blot in the west 
seemed to extend itself, swallowing up the 
stars one by one, like some great monster 
from the nether regions creeping up over the 
horizon, intent wpon devouring the heavens. 

The thought brought back to me the weird 
tales that the remarks in the dining saloon 
had suggested to my mind, and once more 
the icy finger of fear sent a cold shudder, 
that I could not repress, tingling down my 
back. Somehow, away from land and solid 
things the Supernatural seems more real; the 
vastness of the ocean, the immensity of space, 
make it easier to believe; one’s “credo” is 
enlarged surprisingly by contact with the 
sea. 

With a conscious effort and a laugh that 
was far from spontaneous I diverted my 
thoughts into other and more healthy chan- 
nels and mounted hastily to the radio shack. 

The radio room was small, not larger than 
seven by ten feet, and was illuminated by a 
single green-shaded light immediately over 
the operating table; although there was a 
large light set into the center of the ceiling, 
it was never used. It was a bare, dismal 
place with its cold looking instruments and 
the severely-framed licenses hanging on the 
walls. 

I seated mvself before the operating table, 
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Pacent Plug 
and 
Jack Devices 


Pacent jacks are obtainable in 
ten different types....60c to $1.00 

Other plug and jack devices are 
the Duoplug, Duojack, Twinadapter 
and Multijack at $1.00 each. The 
Multiadapter at $1.50, and the de- 
luxe Jackset at $1.25. 


Pacent Electric Co., Inc. 
22 Park Place, New York 


Pacent 


RADIO ESSENTIALS 


The Pacent “Forty,” already popular as an effi- 
cient and low priced plug, has now been greatly 
improved by a new, simplified type of connec- 
tion. You need only to insert cord tips in 


IMPROVED! 
UNIVERSAL PLUG 


and place shells of plug together as 
shown in illustration. 
All metal parts heav- 
ily nickeled. Po- 
larity is stamped 

on connection 


These and other Pa- 
cent Radis Essentials 
are listed in our new 
catalog . N- 
mailed upon request. 


Y 


Bayes 
VARI-GRID© 


Every Detector Tube Needs 


a VARI-GRID 


Tube characteristics are not alike, 
The Vari-Grid varies the capacity 
of the tube. Has variable grid leak, 
Also used as a plate condenser. 134 
in. wide, one hole to drill. 

If your dealer cannot $ 

supply you, order di- 2 yA 

rect. ” 

RANDEL WIRELESS CO. 


11 Central Ave., Newark, N. J. 
Jobbers and Dealers—W rite for Discounts, 
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FOR SALE 


Original 100 watt Broadcasting 
Equipment of 


K F I—Los Angeles 


Equipment consists of 100 watt oscillator 
and 100 watt modulator with 50 watt 
speech amplifier. Fully equipped with fil- 
ter apparatus and motor generator power 
supply. Regularly reported from all over 
United States during its operation. A 
chance to secure a powerful broadcast 
equipment of the highest quality at a low 
figure. Write or wire 


Earle C. Anthony, Inc. 
Radio Division 
1000 South Hope St., Los Angeles, Calif. 


A NEW 


AUDIO 
TRANSFORMER 
Maximum amplifica- 

tion without distortion. 

This is what the radio 

fan wants—it is what 

he gets in the TYPE 
TYPE M-6 M*-6. 
Radio Toy and Bell Ringing Trans 
former Catalogues sent upon request. 


Dongan Electric Mfg. Company 
Transformers of merit for 14 years 


DETROIT MICHIGAN 


CR RIOT are. 


1924 
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adjusted the receivers comfortably on my 
ears, and turned on the filament rheostats of 
the detector and two steps of audio fre- 
quency that we were blessed with. 

The static was bad, just as I had expected 
from the storm that was brewing in the 
west. The diaphragms of my _ headset 
clicked and rattled with the force of the at- 
mospherics. But I had nothing else to do so 
I stuck to my post, idly turning my tuning 
dials and picking up bits of amateur gossip 
on 200 meters, some broadcasting on 630 and 
400, and the whole buzzing jumble of com- 
mercial traffic on 600 meters. 

Tiring of this I picked up a novel I had 
started to read earlier in the day. With 
my phones still clamped to my ears I tried 
to interest myself in the adventures of some 
heart-broken Easterner who was attempting 
to find solace in the wide-open spaces of the 
Northwest. Somehow, my mind refused to 
attach itself to the book, and continued 
dwelling upon the conversation of the sup- 
per table. At last I threw the book under 
the operating table in disgust, and gave my- 
self up to the weird thoughts that somehow 
seemed to possess me. 

Outside, the wind was still rising. I could 
hear, even with my phones on, the whistling 
of the blast as it tore around the unprotected 
corners of the radio cabin, and could feel 
the thudding might of the waves as they 
struck the sides of the empty tanker. The 
rattling of the static was increasing slowly 
but steadily. 

I started to whistle, and broke off in the 
middle of a note. Suddenly an overwhelming 
consciousness of the presence of somebody 
or something in the room struck me with a 
force that was almost physical in its  in- 
tensity. I could feel eyes boring into the 
back of my head, hands reaching toward 
me. There seemed to be a dank, cold breath 
from the secret depths of the ocean fanning 
my cheek. I glanced hurriedly, nervously, in- 
voluntarily behind me into the soft black 
shadows. Nothing, and yet the dominating 
“presence” was stronger than ever in the 
room. 

“Bill,” I told myself, “you'll have to snap 
out of this, and snap out of it quickly! It’s 
nothing in the world but your imagination—” 
Suddenly the static which had been crashing 
unremittingly in my receivers died down al- 
most to silence. Instinctively I looked to- 
ward my receiver to see if a connection had 
broken or a bulb had burned out. Nothing 
was wrong; I knew that, for any experienced 
operator knows the sound of a “live” set. 
Yet the sudden cessation of the static was 
unaccountable on any other basis. Again, 
and stronger than before, I seemed to feel 
the “Presence” in the room, but I kept my 
eyes glued to the operating panel, and re- 
fused to give way to my fancy. 

Suddenly my scalp tickled and I could feel 
my hair rising on my head. The blood 
drained from my face, my eyes strained in 
their sockets—was I dreaming or mad, or did 
I see—? 

The tuning dial of my set was turning; 

slowly, carefully, smoothly, turning to a 
higher wave; turning as though the hand of 
an experienced operator grasped the knob, 
exploring the ether for a signal. Up the 
scale, a slight pause, and then down a bit 
it turned while I stared with hammering 
pulses. 
_ The static had ceased utterly; not a sound 
m my receivers as the dial continued its 
slow, intelligent, directed movement. Not a 
sound—and then suddenly a Voice: 

——+lerelict dead ahead; stumps of 
three masts, floats just awash ” The 
dial, which had paused again for the brief 
ee ~ it took for these words to be 

, turned a degree or two more and 
stopped. 


Suddenly the static started pounding in my 
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WorkRite Neutroformer .............0. 
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' NEUT RODYNE 


PARTS 


(LICENSED UNDER HAZELTINE PATENT NO. 1,450,080) 


WorkRite Neutroformer 


This instrument is made from two WorkRite 
Neutrodyne Radio Parts,—the WorkRite 
Variable Condenser and the WorkRite Neu- 
trodyne Transformer mounted together. The 
Condenser is accurately made. Each part is 
held to within .001”. The plates are prop- 
erly spaced. End plates are made of hard 
rubber, highly polished. .0004 Mfd. capacity. 
The Transformer is most carefully made 
with just the proper spacing between the 
Bakelite Tubes and right number of turns 


of wire. The instruments are made to work together. They may be purchased separ- 


WorkRite Neutrodyne Transformers, each ........ $2.00. Set of three ........$6.00 
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WorkRite N 


3 WorkRite Neutroformers 
2 WorkRite Neutrodons 


ceiving Set. 


Panel layout and Book of Instructions. 
The principal instruments of a Neutrodyne Re- 


eutrodyne Kit 


$750 


WorkRite Neutrodon 


Neutralizing a Neutrodyne Receiving Set re- 
quires careful adjusting. The best instrument 
for neutralizing the set will be none too good. 
The WorkRite Neutrodon will give the most 
accurate adjustment. Made for mounting on 
panel or in the line. Price each 50c. Set of 
two $1.00. USE ALL WORKRITE NEUTRO- 
DYNE PARTS to get best results from your 
Neutrodyne Set. 


of WorkRit 


1822 E. 30th Street 


WorkRite Non Microphonic Sockets 


These sockets have sponge rubber bases which 
eliminate ringing in the set due to jarring of 
the tubes. No. 199 for UV-199 and C299 Tubes, 
WorkRite No. 200 Socket for use with 
all regular Tubes. Price 90c. 


ASC, 


Send for free WorkRite Neutrodyne Hookup and complete catalog 


e Radio Parts 


“WORKRITE RADIO PARTS WORKRITE” 
The WorkRite Manufacturing Co. 


Cleveland. Ohio 


(Branch Office, 536 Lake Shore Drive, Chicago) 


SEND FOR OUR COMPLETE 
MONEY SAVING CATALOG 


TIMES $0. AUTO SUPPLY CO.ne. 
MAIL ORDER DEPT. 


(745 BROADWAY af 56 th STREET 
NEW YORK,NY. 


FREE 


TRIAL WILL 
: : CONVINCE 
to wind coils of YOu! 


any kind. Clamp 


“‘Lock-Grip” 
on the Ordinary pliers won’t 
Wire stay clamped. Gri 


grips tight and locks— the 
easy way to do your winding. Tool 


Cc. E. CARSON 
Dept.10 1002 Washington Bivd., Chicago, I. 


te tect 


| WANTED—Back numbers of Radio 
Experimenter Publishing Co., 


News, Dec., 1921, Jan. and Feb., 1922. 
53 Park Place, New York City. 
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To Pay Less is Risky 
To Pay More is Unnecessary 


New York Variable Condensers are 
all equipped with GENUINE 
BAKELITE INSULATION. Posi- 
tive contact and of the best value 


obtainable. 
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A Variable Grid Leak of quality and 
precision. Roller contact incompar- 
ably better. 


Price . «$1.50 


Mica Fixed Con- 
densers of tested 
and permanent 
capacity, ranging 
from .0001 to .006, 
35 cents to 75 cents, 
of superior quality. 


New York Coil Co. 


338 Pearl St. New York City 


Pacific Coast 
1240 S. Main St., Los Angeles, Cal. 


SEND FOR YOUR FREE COPY 


TESTED HOOK-UPS 


SUBMITTED BY USERS OF OUR 


WONDERFUL 
TRANSMITTER 
3) BUTTON FOR LOUD 
ta SPEAKERS 
Price $1.00 AMPLIFICATION 
postpaid =» AND EXPERIMENTS 


with instructions 


K. ELECTRIC CO. 
15 PARK ROW NEW YORK 


| queried, 


receivers again, and I had a feeling of free- | 


dom from the “Presence” of which I had 
been so acutely conscious. 

I pushed back my hair from a forehead 
clammy with cold sweat. My hand shook 
with a nervous trembling. I clenched my 
teeth in a vain effort to control myself. 

ms derelict dead ahead; stumps 
three masts, floats just awash ” The 
clear, cold tones rang in my mind like the 
words of a song, over and over again. I 
tried to convince myself that it was all imag- 
ination, that the lurching of the ship had 
moved the dial, and that what I had heard 
was but a fragment of some ship’s radio 
telephone reporting a menace to navigation. 
I twirled the dials in a frantic effort to tune 
in the mysterious Voice again—-in vain. 
Either he had signed off, or—. Was I 
mad? 

For what seemed a century I debated the 
matter, trying to convince myself that it was 
merely a coincidence, an accident—anything 
but what my fevered brain was shouting in 
its delirium. At last I could stand it no 
longer ; I made my way to the bridge, where 
I knew the Captain would be taking his 
evening constitutional. 

“Why, what’s the matter, Sparks?” he 
gazing intently into my face. 
“You're as white as a ghost!” 

I laughed as best I could—a poor effort— 
and then I told him just what had happened, 
expecting—and hoping—that he would 
laugh me to scorn. When I had finished he 
looked out over the black, heaving sea in 
silence for a full minute. 

“Sparks,” he said at last, “I’ve seen a lot 
of funny things happen at sea. Things that 
landsmen would laugh at, and ridicule. They 
may call us superstitious if they like, but— 
Mr. Burleigh!” he called. 

“Sir?” answered the third mate, who had 
the watch. “Did you call me?” 

“Will you put a lookout up in the bow, 
and give the engine room half speed ahead ?” 
Mr. Burleigh gave -hhim an odd look, but 
turned with a brief, “Yes, sir” to execute the 
command. 

Captain Harrison looked out over the sea 
again, and for several minutes, apparently, 
was lost in thought. Then he looked at his 
watch and turned back to me. “Ten five, 
ship’s time,” he said, apropos of nothing. 
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At exactly twelve minutes after ten the 
lookout sighted the dim bulk of a derelict, 
the stumps of three masts showing. She 
floated barely awash, and it was only the 
lookout’s keen eyes, our half speed and a 
wheel hard down that saved us from a ram- 
ming that would probably have sunk, or at 
least horribly crippled our ship. 

“I wonder,” said Captain Harrison 
thoughtfully when we were proceeding at 
full speed once more, “I wonder . .. . 
Do you remember what I told you about 
the last wish of that other Sparks, who said 
he would like to do something to show his 
gratefulness .’ He did not com- 
plete the sentence; it was not necessary. 

I thought of the dial that had turned so 
slowly, surely—just as a good operator 
tunes, and I think the captain read my 
thoughts in my eyes. He smiled, and an odd 
look swept across his rugged, weathered 
features. 

“No Sparks, it doesn’t do, always, to laugh 
at sailors’ superstitions. Things are differ- 
ent, somehow, out here.” He indicated the 
wide, barren waste of black water that was 
the Atlantic, with a great sweep of his arm. 

I nodded, slowly, thoughtfully, and with- 
out a word made my way down from the 
bridge. 
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every angle—that the World Battery saves you 50 
per cent. Get the ‘“‘B’’ Battery and hydrometer 
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1219 So. Wabash Ave. 


Dept. 10 R.N. 
CHICAGO, ILL. 
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Battery and 5 per cent discount for eash 


Hydrometer in full with order. 
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‘Planting the Radio Com- 


pass Atop the World 
(Continued from page 1065) 
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radio stations are not equipped with com- 
passes, the navigation officer on the dirigible 
can determine his bearings simply upon the 
reception of signals with the use of the 
radio compass. 

SIMILAR TO A SHIP RADIO-COMPASS 

The system of radio-compass direction 
finding of the Navy Department now in 
wide use for guiding vessels through fog or 
thick weather involves the signaling of two 
or more shore stations. After a ship has 
picked up signals from two or more trans- 
mitting stations on shore and carefully not- 
ing the exact direction from which they 


came with the aid of a sensitive variable | 


loop, the vessel plots its own position by 
noting where the two angles obtained from 
the land stations cross. Similarly, on the 


contemplated expedition of the ZR-1 to the | 
North Pole, when its course was in doubt, | 


two or more of the wireless stations in Ice- 
land, Alaska, Greenland or Russia, could be 
asked for signals. An Arctic explorer is 
responsible for the observation that the ordi- 
nary compass is sluggish in performance in 
the extreme north; which prompts him to 
offer the suggestion that radio compasses 
and radio instruments have the possibilities 
of accurately defining positions on polar ex- 
peditions. These appliances could conctu- 
sively establish the claim of an explorer that 
he had attained the northern pinnacle. Un- 
like the claim of another would-be discov- 
erer of the North Pole, the radio compass 
and other radio instruments do not lend 
themselves to subterfuge. 
THE TRANSMITTING APPARATUS 

With respect to radio installation as well 
as gigantic proportion, the ZR-1 is the 
Leviathan of the air. Radio telegraph facil- 


ities are provided for both the transmission | 


and reception of intelligence. Radio tele- 
phone signals may be used also. Voice com- 
munication will be serviceable in landing the 
dirigible since a large force is necessary on 


the landing field to operate the lines which | 


haul the big ship to earth. This operation 
must be directed by the ship’s captain. A 
standard Navy Department type transmitter, 
including recent improvements, has been in- 
stalled. This apparatus, for sending of 
C.W. and I.C.W. signals, uses six 50-watt 
vacuum tubes and has an average output of 
130 watts to the antenna. The operating 
wave-lengths are 507, 600, 800 and 975 
meters. 

The antenna employed on this airship is 
common to the type used on aircraft in gen- 
eral, namely, a trailing wire. In this in- 
stance, the antenna is 300 feet long and is 
reeled up when not in use. The transmitting 
equipment has been subjected to tests on the 
bench with a phantom type antenna having 
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Complete Unit, $15.00 
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“Radio Frequency Amplification with the 
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page booklet—mailed free on request. 
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Ballantine Variotransformers 


the same characteristics as the present trail- 
ing wire antenna with the following results: | 
Fundamental wave-length, 315 meters: capa- | 
city, 300 micro-microfarads; inductance, 93 
microhenries. The resistance ranges through | 
the variable wave-lengths used from 9 to 
13 ohms, affording a radiation constant of 5 
amperes. A loop antenna will be used when 
the airship has made a landing. It will be 
located between the control car on which the 
radio mstruments are installed and the two 
leading wing cars. This arrangement will 
facilitate ground communication. 

SENSITIVE RECEIVING EQUIPMENT 
ion os piven for operation on 
wih ce om gt he Oo two circuit design 
cates ges o amplification—three of 

~irequency, two of audio-frequency, 
and a detector. The six vacuum tubes are 
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$2.00 12th Edition $2.00 
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53 Park Place New York, N. Y¥. 
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ceiving outfit is of recent design, capable of 
functioning over a range of frequencies from 
500 to 30,000 meters. A universal amplifier 
of six stages with telephone jacks for using 
either radio or audio alone in one or two 
stages is available. 
The electric energy for operating the radio 
instruments is derived froma gasoline driven 
generator and in the event of an emergency, The 


Audio-Frequency Transformer 
Be from a storage battery. This power unit that gives the highest possible ampli- 
ps = furnishes current for lighting the airship as fication on all wave lengths without the 
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LEVIATHAN’S LIFE BOATS HAVE | ; 
OWN CALLS 

Two of the Leviathan’s life boats, both 10- x A 
knot motor boats, have radio transmitting | Complete Price List 
and receiving sets and calls of their own. 
Life boat No. 67 is “WSNA” in radio talk, : 
and No. 68 is “WSNB”. The Leviathan’s AITKEN RADIO CO. 
own call is “WSN,” her two tenders carry- | 504 Superior Bt... Toledo, 0, 
ing an additional letter. This is a new de- | — @ — ———______—_—— 
parture in American shipping, planned as an 
additional sea safety precaution. If the Le- 
viathan’s radio apparatus should get out of 
order, or she should be sunk, her two motor 
boats could communicate for relief to | 
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Melting Metal Without © 
Fire in a Radio Furnace | 


(Continued from page 1066) 


pleted furnace is mounted on a table which 
is also built of heavy asbestos board. This 
table is 20 by 36 inches in dimensions and 
stands to a height of 15 inches. The leads 
from the high-frequency converter are per- 
manently connected to the metal pieces be- 
neath the cover of the table. After the fur- 
nace has been placed upon the table, contact 
is formed with these metal pieces by two 
metal feet at the base of the furnace box. 

This new type of electric furnace is capa- 
ble of heating with marked rapidity. <A 
crucible filled with graphite can be subjected 
to a temperature of 2,500 degrees Centigrade 
in a period of less than twenty minutes. 
Yet, with this degree of heat on the inside 
of the furnace the temperature on the out- 
side is not likely to exceed 100 degrees 
Centigrade, a condition contributing to the 
operator’s comfort, 


C.W. and Radiophone 
Transmitters 


Ere 


is to produce a greatly amplified speech 
voltage which conforms exactly to the 
variations at the microphone. (The high 
potential point of this audio frequency 
voltage is at A in Fig. 1.) 

The object of this audio frequency volt- 
age is to have it modulate the radio fre- 
quency oscillations produced by the oscil- 
lator. Let us suppose for an instant that 
the modulator tube is disconnected from 
the entire system leaving only the R. F. 
oscillator with a constant applied plate volt- 
age. Under such conditions the R. F. os- 
cillations generated are constant in ampli- 
tude as shown in Fig. 3. The amplitude, 
A, of the oscillations is proportional to 
the applied plate voltage. If the effective 
voltage on the plate of the oscillator tube 
changes, the amplitude of the R. F. oscil- 
lations also changes. When the modulator 
is connected in circuit and the microphone 
is actuated by voice waves, we saw that 
an alternating audio frequency voltage was 
generated across the choke coil Li. Thus 
the audio frequency voltage due to the 
modulator is superimposed on the D. C. 
plate voltage on the oscillator plate. As a 
result, the effective voltage on the oscil- 
lator plate will be varied by the modu- 
lating A. F. voltage. When the modulating 
audio voltage is positive, it is added to the 
plate voltage, thus increasing the effective 
voltage on the oscillator plate and increas- 
ing the amplitude of the R. F. oscillations. 
When the modulating audio voltage is nega- 
tive it is subtracted from the D. C. plate 
voltage, thus decreasing the effective volt- 
age on the. oscillator plate and decreasing 
the amplitude of the R. F. oscillations. In 
this way the amplitude of the R. F. oscil- 
lations is made to vary directly with the 
modulating audio voltage, which in turn 
takes its form from the voice impressions 
received by the microphone. (Fig. 4.) 

The above outlines simply and fully the 
real actions which take place in the Heising 
modulator. Let us go back to the complete 
circuit of Fig. 1 to ascertain the functions 
of the different elements and the actual 
values of the different constants for a prac- 
tical set. The design constants for the radio 
frequency oscillator have been given in previ- 
ous articles. Data for the microphone and 
telephone transformer have also been given. 
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within your reach, The new MU-RAD 
RECEIVER MA-15, combining the 
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RADIO “B’’ BATTERIES 
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voltage taps; Quality Guaranteed; Lowest Prices; brings 
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Western Electric 
Co., and U. S. 


Army Instructor 
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Technically Edited by F. H. DOANE 


O more need you turn from book to 
book, hoping to find what you want. 
It is all here, in 514 pages crammed full 
of every possible radio detail. Written 
in plain language, by engineers for lay- 
men. Clears up the mysteries, tells you 
what you want to know. A complete in- 
dex puts everything within your reach 
in a few seconds. 


IT EXPLAINS: Electrical terms and 
circuits, antennas, batteries, genera- 
tors and motors, electron (vacuum) 
tubes, every receiving hook-up, radio 
and audio frequency amplification, 
broadcast and commercial transmit- 
ters and receivers, super-regeneration, 
codes, license rules. Many other fea- 
tures. 

Under one cover. Yes, it is all in 
one volume of 514 pages of clear type 
with hundreds of diagrams and illustra- 
tions. Takes the place of eleven or more 
specialized texts, each costing from two 
to ten times the dollar you pay for this 
single book. Belongs in every radio- 
equipped home, on every amateur’s table. 
Send $1 to-day and get this 514-page 1.C.S. 
Radio Handbook—the biggest value in radio 
to-day. Money back if not satisfied. 
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paid—the 514-page I. C, S. Radio Handbook. 
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(Part IV). In connection with the tele- 
phone transformer, T, it should be stated 
that too high a step-up ratio will produce 
speech quality. For a high step-up 
ratio, although it gives much higher grid 
voltages, results in large distributed c apac- 
ity in the transformer which shunts the high 
speech frequencies producing distortions. A 
10:1 ratio transicrmer will be found very 

The use of an open core transformer 
avoid distortions due to saturation of 
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Illustrating the Modulation of the R. F. Oscilla- 
tions by the Modulating Audio Frequency Voltage. 


the core by the direct current in the primary 
microphone circuit. 
THE “C” BATTERY 

In Fig. 1 it will be seen that a “C” battery 
is placed in series with the grid circuit to 
give the grid a negative potential. The “‘¢ 
battery is always necessary in the Ri otbeal 
tube circuit of the Heising system if bad 
distortion is to be avoided. The reason for 
this precaution will be evident from Fig. 5 
which shows the grid voltage-plate current, 
and grid voltage-grid current characteristic 
curves. Suppose no negative voltage were 
applied to the grid. Its mean uegative volt- 
age is then zero. If an audio frequency volt- 
age were applied to the grid of the modu 
lator it would oscillate about the mean grid 
voltage point A as the operating point. The 
effect of this would be two-fold. First let 
us consider its effect on the plate voltage. 
Since the slope of the characteristic curve 
around point A is different at each point 
due to its varying curvature equal positive 
and negative, voltages would produce unequal 
variations in plate current. Thus 1 volt 
would produce say, a drop of 10 milliamperes 
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Fig. 5 

By Employing a Negative Bias on the Grid, the 
Working Point on the Plate Current Curve is 


Shifted to B on Either Side of Which the Plate 
Current Changes Are Uniform. 
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Vernier Variable Condenser 
SHARPEST TUNING — MINIMUM LOSSES 


Will Increase Your Range and Volume— 
Eliminates Interference 


iption and test of this condenser appears 
1 laboratory columns of this issue. 


PRICES FOR PANEL MOUNTING 
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harmed by short-circuit 
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er With | 
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tions Recharge | | 
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in plate current, while + 1 volt would pro- 
duce a rise of only 5 milliamperes in plate 
current. For true reproduction of speech 
equal voltage changes should produce equal 
plate current changes, which does not occur 
when we are Gperating with no grid _ bias. 
Furthermore when the grid voltage becomes 
positive there is a flow of grid current, while 
when the grid voltage is negative there is 
no flow of grid current. Thus a rectification 
effect is produced in the grid circuit which 
introduces still more distortion. The only 
wav to eliminate this distortion is first, to 
operate on the straight portion of the char- 
actertistic curve so that equal grid voltage 
changes produce equal plate current changes, 
and second, to operate on such a point of 
characteristic that the effective grid voltage 
is never positive, thus avoiding the flow of 
grid current, and rectification. This is ex- 
actly the same principle that is used in sup- 
ply ing a “C” battery to audio amplifier tubes 
in receiving sets. Suppose we apply a nega- 
tive grid potential so that the operating point 
is moved to point B, Fig. 5. Then it is seen 
that the characteristic curve is sensibly a 
straight line on either side of B, hence grid 
voltage changes will produce equal plate cur- 
rent changes, eliminating one of the causes 
for distortion. It will also be seen that if the 
audio frequency maximum amplitude is not 
greater than OC, Fig. 5, the effective grid 
voltage will never be positive, hence no grid 
current will flow and no rectification with 
its attendant distortion will be produced. It 
is possible, of course, that the audio fre- 
quency voltage at times may exceed the value 
of OC, thus producing grid current. By 
increasing the bias on the grid this effect can 
very easily be eliminated. There is little 
danger in moving the point of operation back 
along the line, though care should be taken 
that too much bias is not used. If the oper- 
ating point on the characteristic curve is 
moved to point D, Fig. 5, all possibility of 
distortion due to grid current rectification is 
removed but it again introduces distortion 
due to unequal plate current changes for 
equal grid voltage variations. It is easily 
seen that the same effect is caused at point 
D as at point A. It is therefore essential 
to adjust by experiment the value of the 
grid bias until best results in speech quality 
are secured. In connecting the “C” battery 
it will be observed in Fig. 1 that it is con 
nected to the filament or ground side. Never 
connect it to the grid as it may introdrc: 
harmful capacity effects, such as shunting 
high frequencies. Amateurs should make it 
a rule never to connect apparatus to the grid 
side of a tube if the connection may just 
as well be made on the ground side. Con- 
siderable trouble will be avoided if this 
simple rule is followed. The grid is the most 
sensitive terminal of the vacuum tube and 
should be disturbed as little as possible. 

It is across the audio frequency choke coil. 
Li, that the audio voltages are developed. 
Its value should be as great as possible theo- 
retically for best results. Practically, how- 
ever, it is not possible to make an infinitelv 
large choke coil, but it is not necessary and 
may be harmful. If it is made too great, 
its distributed capacity may be so high that 
it will short circuit or by-pass all the higher 
speech frequency voltages and thus produce 
distortion. The reactance of the choke coil 
should be at least equal to the resistance of 
the modulator tbe at all frequencies in the 
speech range. This means that if the internal 
resistance of the tube is 5,000 ohms the re- 
actance of Li should be 5,000 ohms at all 
'requencies between approximately 50 cvcles 
and 5,000 cycles. Such a coil would there- 
tore have to have an inductance of 20 hen- 
nies. For amateur purposes this value is 


quite satisfactory, though if possible larger 
nductances (1p to 40 or 50 henries) would 
he better, 


gained in ex 


There would be no advantage 
ceeding these upper limits. 
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The One Tube Set that Works 
a Loudspeaker— 


The autoplex circuit on account of its simple con- 
struction and unusual efficiency bids fair to become the 
most popular circuit. Here you have a simplified super 
regeneration with all of its increased power, but none 
of its difficult tuning characteristics. 


Mr. Muhleman writing in “Radio News” on the Auto- 
plex circuit issues this warning:— 
“Of primary importance are the variometers. These 
should have a high ratio of inductance (for broadcast re- 
ception and preferably have the stator coils close to the 
Rotor coils. Variometers having the stator coils wound 
on the outside of the stator 
coils aré poor for this work.” 
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RADIO FREQUENCY CHOKE COILS 


It will further be observed in Fig. 1 
that there is a small inductance, Ln, connected 
between the plates of both modulator and os- 
cillator tubes. This is a radio frequency 
choke coil whose function it is to prevent 
radio frequency from the oscillator tube 
backing into the modulator tube. It will 
be seen that both modulator and oscil- 
lator tubes are connected in parallel. The 
oscillator feeds a radio frequency circuit, 
and, since the modulator tube parallels the 
oscillator and R. F. circuit, it would also 
draw R. F. current from the oscillator. This 
is disadvantageous since it decreases the eff- 
ciency and output of the oscillator tube. To 
avoid this, a radio frequency choke coil is 


placed between modulator and oscillator 
tubes and the choke prevents the R. F. from 
backing into the modulator tube. This 


choke coil must be adjusted for different 
wave-lengths for best choking action. Single 
layer wound coils are best for low waves 
such as are employed by amateurs and the 
value of the coil should be between 1 and 3 
millihenries, for wave-lengths between 100 
and 300 meters. 

Before closing this article a word should 
be said about the meaning and significance 
of degree of modulation and its bearing on 
the quality of radio telephonic transmission. 
Ii Fig. 4 is observed carefully it will be seen 
that the amplitude of the modulated wave 
varies from a low to a high value, below 
and above the value of the amplitude when 
no speech is transmitted. A is the ampli- 
tude of the R. F. oscillations when no speech 
is transmitted, which amplitude is propor- 
tional to the D. C. voltage on the plate. 
B is the amplitude of the audio frequency 
voltage which modulates the radio frequency. 
The larger the audio amplitude the greater is 
the degree of modulation. In fact the ratio 
of B 

A 
is a measure of the percentage of modulation. 
When B equals A the ratio of B 

A 

is unity and we have 100 per cent modulation. 
In this case the amplitude of the radio fre- 
quency oscillations varies from 0 to 2A. The 
advantage of ah igh degree of modulation is 
that more power is radiated. In fact the 
power transmitted is proportional to the 
product of AB, hence the larger B is, or the 
greater the degree of modulation, the greater 
will be the power transmitted. 


MODULATION 


It might seem, therefore, that it would be 
desirable to increase the percentage of modu- 
lation up to 100 per cent, or even make B 
greater, thereby increasing the modulation to 
over 100 per cent, called over-modulation. 
However, a careful analysis of the problem 
does not verify this conclusion. We are in- 
terested not only in securing maximum pos- 
sible output from a radio telephone set, but 
also in transmitting intelligible speech. If 
the speech, which is transmitted, is so badly 
distorted that it is unintelligible, no matter 
how large our radiated power is, it will be 
useless. Quality considerations in the an- 
alysis show that if a sound having a fre- 
quency of f cycles per second is transmitted 
then due to the nature of our rectifying de- 
tectors, a sound having a frequency of f and 
2f cycles per second will be received. In 
other words, a distortion has been introduced 
in the nature of a double frequency. For if 
we transmit a sound of f cycles we want 
to receive a sound of f cycles and not f and 
2f cycles. When the number of frequencies 
transmitted is very great there will be a great 
number of double frequencies with consider- 
able distortion. The smaller the double fre- 
quency distortion term the smaller will be 
the distortion. 
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Mathematical analysis shows that the value 
of the double frequency term is directly pro- 
portional to the degree of modulation. The 
greater the degree of modulation the greater 
is the distortion. Thus we see that high 
modulation and good quality are not consist- 
ent with one another. If you want a high 
degree of modulation you must sacrifice qual- 
ity of transmission. On the other hand for 
sood speech transmission you must sacrifice 
in degree of modulation. Good quality is 
the prime requisite of a radio telephone sta- 
tion, hence modulation should be kept within 
limits, 50 per cent being a good average 
value. The circuit given in Fig. 1 will give 
good quality and very low modulation gen- 
erally. In order to obtain good quality with 
as much modulation as is consistent, it is 
necessary to build up the audio frequency 
voltages before modulation. This requires 
speech amplifiers. In the concluding article 
of this series, therefore, we will discuss the 
subject of speech amplifiers for radiophone 
transmitters, and will take up the general 
design of a complete radiophone system such 
as those employed in broadcast stations. 


‘Remote Control of a High 
Power Radio Station 


(Continued from page 1078) 
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Tarereee 


from sudden short circuits or overloads. The 
plungers of these relays are opposed by the 
action of a small leather air bellows equip- 
ped with a small needle valve. The speed 
of rise of the plunger is governed by the 
adjustment of this valve. These relays have 
made it possible for the operators ‘at the 
message centers in Washington to use the 
Arlington transmitter at any time without 
calling the station operators. When the 
message centers have finished, the transmit- 
ter automatically shuts off. 

The detailed operation of these relays may 
be understood by reference to the wiring dia- 
gram (Fig. 2). When the remote control 
operator presses his hand key, RCO, the 
relay, R, is operated. When this relay is 
pulled away from its back contact, current 
is cut off from the filament delayed time 
relay, FDTR, which immediately closes its 
two contacts. One of these two contacts 
passes current to the primaries of the fila- 
ment lighting transformers. The filaments 
light up. The second contact allows cur- 
rent to pass through the coil of the plate de- 
layed time relay, PDTR, and the plunger 
PDTR is pulled up. This plunger does not 
come up immediately, being opposed by the 
air bellows, the needle gap being adjusted for 
a three-second rise. Only after the conical 
contact of PDTR is closed can current pass 
through the plate keying relay PKR and 
thus permitting voltage to be applied to the 
plates. Thus three seconds after the key- 
Ing operator at the message center depresses 
his key he can hear the Arlington trans- 
mitter start. It is usual practice for the key- 
ing operator to wear headphones connected 
to a receiver tuned to the wave of his own 
sending stations so as to check up on his 
own sending. 

As soon as he hears the transmitter start 
he can begin his message. As long as the key- 
ng operator continues sending messages, the 
relays FOTR and PDTR will remain in the 
Position for sending because the relay FDTR 
is also provided with an air bellows and 
rice valve which prevents the plunger 
ne Praag 3B up and opening the contacts 
u teen seconds. If the remote 
coutrol operator stops for more than fifteen 
seconds ~~ FDTR will open, causing 

open ji i 
- a Poll n turn, thus shutting 
Plate supply. 
TMust start his 
inary depression of his key. 


and cutting off the 
To start another message he 
transmitter again by a pre- 
Similar 
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Below we print extracts from 
reports of tests made by experts 
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tions. These tests establish the 
indisputable superiority of the 
SAMSON HW.-A1 Audio Fre- 
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it first in efficiency from every 
desirable angle. 
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“Amplification is very well 
maintained toward the lower 
end of the frequency band, in 
this particular improving on 
the performance of any other 
audio transformer..... Was 
agreeably surprised to find a 
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amplification shown by the 
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instrument is much better 


than the average.” 
(Name on request) 


“Our technical adviser states 
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Audio Frequency Transform- 
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in his laboratory.”’ 
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delayed time relays will start and stop the 
motor-generators. These latter relays must. 
of course, be adjusted for a longer time 
delay, say three or four minutes. 

This complete automatic remote control 
system has been undergoing service test at 
Arlington for many months and is an un- 
qualified success. 


The Balanced Feed-Back 
Power Amplifier 


(Continued from page 1083) 


stages ot amplification. This is accom- 
plished in the circuit shown in Fig. 4. The 
input of transformer T1 is connected to the 
receiving set. The concert is amplified by 
the push-pull circuit and transferred to 
the secondary winding of transformer T2. 
This secondary winding is connected in 
the lead X in place of the transformer T3 
shown in Fig. 3, and the tubes are operated 
in parallel to give still further amplifica- 
tion. The concert is reproduced in the 
loud speaker connected in the Y lead. A 
“B” battery of 120 volts and a “C” battery 
of 6 to 12 volts will be found approxi- 
mately correct. An amplifier of this type 
is very stable and little difficulty should 
be experienced in building and operating 
one. 


REVERSED ACTION 
In Fig. 5 the action is reversed by first 
operating the two tubes in parallel and then 
push-pull fashion. The disadvantage of 
this circuit is that three transformers are 
required, which not only introduces more 
distortion, but makes the circuit unstable 


and difficult to adjust. The transformer 
T2 could be eliminated by using a loud 
talker with a center tap on its winding, 


but unfortunately there are none on the 
market today. The advantage of this cir- 
cuit would be that the tubes are operated 
push-pull fashion on the last step and would 
give a minimum of distortion. 

The transformer T3 is an ordinary iron 
core audio amplifying type, and one of low 
ratio is preferable. Experience with ampli- 
fying transformers shows that those having 
a low ratio cause less distortion than those 
having a high ratio. This is one reason why 
the quality of reproduction from push-pull 
amplifiers is so good. Many manufacturers 
simply tap the center windings of their 
standard transformers and make push-pull 
transformers of them. This cuts the ratio in 
two. 

It is difficult to tap a transformer at the 
exact center of its winding, giving equal 
values of inductance on each side, but a well 
balanced push-pull transformer can be easily 


constructed by assembling two transformer 
windings, which are exactly alike, on one 
core. Such a transformer is shown in the 
reproduced photograph. This instrument 
gave excellent results and was made by as- 
sembling the two coils on two U-shaped 
cores which are butted together, the joints 
occurring inside of the coils. Straight steel 
strips pass through the center of each coil 
and core and hold the core together. 

For the transformer Tl, Fig. 4, two 6:1 
ratio coils with their primaries connected in 
series are recommended. The two second- 
aries are also connected in series with a con- 
nection brought out for the center tap. It 
is important that the coils are placed on the 
core, as shown in the illustration, so that the 
two outside leads of the secondary coils are 
left free for the grid connections. The two 
inside leads form the center tap. 

For the transformer T2, Fig. 4, the two 
secondaries of the 6:1 ratio coils are con- 
nected in parallel and the two primaries in 
series, with the two inside leads connected 
together forming the center tap. It may be 
necessary to reverse the secondary leads to 


Quality Hieedocts 
$3.50 and $5.00 


Thousands of satisfied users of Radio Headsets 
made by us during the past 8 years, know their 


Quality. Let us tell you why we can make the 
following headsets at such a low price. 

Cannon Ball, 2000 Ohms ............., $3.50 
Camco Grand, 3000 Ohms .............. $5.00 
Camco Loud Speaking Unit ............ $3.00 


At your dealers or write 


Cannon & Miller Sales Corp. 


47 W. Huron St., Buffalo, N. Y. 
Factory: Springwater, N. Y. 


District Sales Offices 
Boston, 26! Franklin Street 
New York, 99 Chambers Street 
Chicago, 21 E. Van Buren Street 
St. Louis, 915 Olive Street 


Radio News for February, 1924 


For 19 years 
MURDOCK Radio Apparatus 


hag satisfied users the world over. 
AT ALL RADIO DEALERS 


Or Sent Direct If Your Dealer Cannot Supply You. 
WM. J. MURDOCK COMPANY 


344 Washington Ave., Chelsea, Mass. 


NEN 080° 


SSE RE atom ITE ORAM RI a NT ree 


KILLOCH HEAD SET 
2000 OHM $3.25 POSTPAID IN U.S. A. 


Baldwin Head Set $8.75 Postpaid in U. S A. 
Send For Radio Catalogue : 
DAVID KILLOCH CO., 57 Murray St., N. Y. City 


TELEGRAPHY 


BOTH MORSE AND WIRELESS taught thoroughly, vn | salaries; 
tremendous demand. Oldest, largest school. Endorsed by Tele- 
gre jlway, Wireless and jovernment Officials, Expenses 


Hea tr aarn large nortion etale 


tun 
S INSTITUTE, Mora Street, 


Ga-copn 
DODGE’ 


Write for free catalog illustrating and describing 


our complete line of 1500 Good Tools 
GOODELL-PRATT COMPANY 
Toolsmiths 
Greenfield, Mass., U. S. A. 


Valparaiso, Ind. 
anette 


LEICH ELECTRIC Co., 
Leich Headphones, Non Tune Reetifiers, 
L’-Radio Jacks and Plugs 
Write for complete Radio Bulletin 101-M. 
Genoa, Illinois. 


). 


| 


OREN DeSean 


© Wisenies 


Radio News for February, 1924 


obtain best results. Usually the outside leads | 
should connect to the grid. 

Although the balanced feed-back system | 
has not been tried out with radio frequency | 
transformers as yet, there is no doubt that | 
it will work, especially on the longer wave- | 
jengths. Many modifications of the circuit 
mav be made, such as using one stage of 
push-pull R.F. amplification, then using the 
tubes in parallel as a detector, and again as 
a push-pull A.F. amplifier. It may also be 
used in conjunction with super-heterodyne | 
circuits. | 


_ Summarizing the Auto- 
plex 
E (Continued from page 1083) 


Roum vias 


SAT 


friends at Frankfort, Kansas. As they were | 
very much interested in radio, I built a set, 
using this circuit and took it with me. This | 
was my first experience with the hook-up 
and I was a bit doubtful as to the results I 
would obtain, especially after I learned that a 
number of people had been invited over to 
listen in. To my great surprise, however, 
the first station picked up was Chicago, IIl. | 
It came in very clearly through the 
loud speaker. This was about 7:30 P. M. 
From that time on we enjoyed the evening 
immensely, listening to most everything that | 
is broadcast by radio. | 
During the evening I picked up 27 stations. 
These were all brought in without amplifica- | 
tion, just using the one tube and 90 volts of | 
“B” battery. All stations were brought in 
over the loud speaker and heard plainly by 
everyone present. The loud speaker, by the 
way, was a small sized one. The following 
is a list of stations that were picked up dur- 
ing the evening of October 31. | 
WDAP, Chicago, Ill.; WJAZ, Chicago, | 
Ill; KYW, Chicago, ill.; WGY, Schenec- | 
tady, N. Y.; WEAU, Sioux City, lowa; 
KDKA, Pittsburgh, Penn.; WHB, Kansas 
City, Mo.; KFI, Los Angeles, Cal.; KHJ, 
Los Angeles, Cal.; WDAF, Kansas City, | 
Mo.; (call not clear) St. John, Canada; | 
WOS, Jefferson City, Mo.; WMC, Memphis, | 
Tenn.;WTAM, Cleveland, Ohio; WJAX, | 
Cleveland, Ohio;KFKB, Milford, Kansas; 
WLAG, Minneapolis, Minn.; WFCK, Col- 
orado Springs, Colo.; CFCN, Calgary, Can- 
ada; WOAM, Omaha, Neb.; WJAG, Nor- 
folk, Neb.; WSAI, Cincinnati, Ohio; WSB, 
Atlanta, Ge. (Signed) C. C. Clancey, 
532 Armstrong Avenue, 
Kansas City, Kansas. 


Dear Sir: 

I am pleased to report on the operation of 
the new Autoplex circuit which I built in 
one night. 

Using two honeycomb variometers. I got 
14 different stations in less than one hour’s 
time, including KDKA, WDAP, WOAI, 
WOAW, WLW, andPWX. | 

For a single tube outfit, this circuit is a | 
wonder in every respect. | 

(Signed) Dr. C. E. Crawford, 

326% West Main Street, Denison, Texas. 


The above letters go to show that with the 
correct equipment and a good antenna or 
ground systera, remarkable results can be ob- 
tained. It should be remembered that 
lumped Capacity in the circuit is a detri- 
ment to its efficient operation. A lump cap- 
acity shunted across the large honeycomb 
coil will lower the frequency of this unit 
and thus increase its natural wave-length, 
but at the same time will increase the cir- 
Cuit noises considerably. If capacities of a 
value of approximately .00025 mfd. are con- 
hected across the variometers, the circuit 
will fail to oscillate at radio frequency and 
will thus make the receiver practically use- 
ess. The reason for this peculiarity is that 
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SE 
Balanced 
as Finely as 
the Balance 
Wheel of 
Your Watch 


Balanced/ 
RADIO RECEIVER 


ERFECT radio reception, free 

of common difficulties, once a 

dark mystery—now an open 

book for the least adept—through the 

remarkable simplicity and efficiency 

of this “receiver without limitations.” 
* * * 


Hitherto unattainable range, clear- 
ness and volume of reception now real- 
ized in the Eagle Neutrodyne Receiver 
by the perfect balance of tube capaci- 
ties, as fine as that of a balance wheel. 
Causes of regeneration, reradiation, 
and body capacity entirely banished. 
Stations logged and always found at 
the same points on the dials. Opera- 
tion as easy as playing a phonograph 
record. No skill, no knowledge of 
radio, no special care required. Each 
Eagle Neutrodyne Receiver individu- 
ally tested by a neutrodyne expert. A 
national known reputation backs each 
set. Unreservedly guaranteed. 

Licensed by Independent Radio Manufacturers, Inc., 


under Hazeltine Patent No. 1,450,080. Dated 
March 27th, 1923, and other patents pending. 


Write for Illustrated Booklet. 
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ARE YOU GETTING 


100% RESULTS 


FROM YOUR 


—IF NOT—HERE’S HOW— 


COCKADAY 4 Circuit Tuner ? 


Correct hookup and correct construction coupled with the proper 
are the only means of obtaining the wonderful results that this Et 


tuner is capable of producing. Get the original hookup and con- 
structional data by Lawrence M. Cockaday, the inventor, together 
with price list on best instruments for perfect results. For a 
limited time only. 


22c 


POCEADAY COILS A, B, C and D complete with diagrams, wound for the new high wave 


lengt 


repaid $3.00 
SE POLO per re Prepaid 4.00 


RADIO INSTRUMENTS COMPANY 


the capacities provide a by-pass for the radio 


17 North Wabash Avenue Dept. 112 Chicago, Illinois 
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frequency currents around the variometers. 
It is easily understood then that variometers 
having a high distributed capacity of their 
own will not be as effective in the circuit as 
variometers designed to have as little dis- 
tributed capacity as possible. 

In numerous cases, people have obtained 
long distance reception with the Autoplex, 
but have been unable to eliminate circuit 
noises. The following letters should be of 
interest in this instance. 


Dear Sir: 

I have constructed the Autoplex circuit 
described in the November issue of Iapio 
News. After using it for several nights, I 


can say that with the exception of one thing 
| it isa very efficient circuit. All stations re- 
| ceived have come ,in loudly and distance 
seems to make no difference. I could get all 
of them about as well with ground alone, 
| ac sal al ne or both. With a loop aerial I 


was able to receive some stations louder than The Champ—VARIOMETER No. 53 
cnem airs ing an outside acrial and ground Approved as a Record Breaker 
her. Approved because perfectly constructed 


Approved because it has a genuine mahogany 
stator and a kiln dried rotor 
Approved because of Fahnestock spring clip con 


The one trouble was noise. It is a very 
loud sort of rushing sound that spoils the re- 
nections and non-conductive adhesive 


cption. I also noticed some body capacity 
p : ; : p Approved because—you'll know why when you 


9 | effect. Tam using two variometers, 1250 turn 
honeycomb coil and a UIl’-201A tube. The | GET ONE FOR $3.50 
ee he apr tee ; : cage 20 Diagrams FREE With Each 
" lowing is the list of stations that were re- | 4, 
! | For sale at your dealer’s—otherwise send the $3.50 directly 


cived: | to the manufacturer and you will be supplied postpaid. 


Radiant Condensers n, oe G. H. FISCHER & CO. 


: fe 123 Liberty St. New York Ci 
ansas } Louisville, K y.; Wapaka, Wts.; valine. 


When you put Heath Radiant Con- 
densers behind a panel, you can forget 


om City, Lil. Peoria, Iil.; Jefferson City, 
Vo ey * Los Ange les, Cal. 


} 

| 

about them. They will a/ways tune as (Signed) L. A. Tomlin, 3 + 
perfectly as the day you mounted them. | 222 West Market Street, : - LATTICE 
Absolute alignment is permanent, be- | | a Ae aa Oe 
cause the plates are protected against | | Dear Sir: COIL E 
warping and buckling by the Heath I recently built an Autoplex receiver and S ecialtie 
process of stamping and tempering. | | a i oe 7 a iene edgar a Plain Coil Vari ' opectalties 
Each plate is PERMANENTLY Followein 7 fo list “a pot he gr neke deed Tapped Coils ge ects a 

FLAT. during the past weck, using four fect of bell Variometers Micro-Mike Condensers 


Vernier with a Hairline Adjustment wire running from a water pipe to the an- Make that New Circuit 
: tenna binding post. ; . AUTO—MILO—or any other PLEX 
Separate vernier adjustment—reducing WIY, WOR, WHN, KDKA, WSAI, TALK right Out Loud by 
gear meshed into teeth cut in rim of ver- | | IVDAP, WGR, WMH, WJAX, WNAC, Using Quality Apparatus as supplied 
nier plate. Ordinary adjustment reduced WSB, WAAN. under the ESTRU Trade Mark 


to infinite fineness. Absolutely positive 


I am employing a 1,250 honeycomb coil ° Flexible Units Inte 
VON ’ 3 , n ‘ rchange- 
adjustment—without backlash. Uni-Flex Parts 


Ul’-201A vacuum tube and a 90-volt “B” able for all Kinds of Cir- 
battery. cuits. 
. Write for Literature 


Write for illustrated booklet and name of | | = The trouble I am experiencing consists of 
the nearest Radiant Dealer. | some circuit noiscs; in some cases, I can 
hardly hear a station because of this. 


LIST PRICES VERNIER TYPE 


13 Plate including 27%” dial and knob............ $5.00 (Signed) E. A. MacDonald, 

25 Plate incluc dial and knob............ $5.50 VE j trect 

45 Plate including bY @ial and tneb.....scccvcn $6.50 | 5( ns East 6th ) 4 see 
New Vork City. 


__ Jobbers and Dealers oe As mentioned in the first part of this Dept. R-t1 2905 W. MADISON ST. 

Write Immediately for Proposition . se iene 2 s ; : 

article, failure to eliminate circuit noises is 

Heath Radio & Electric Mfg Co usually due to the inexperience of the oper- 

ator; however, in the above cases it is, no 

206 First Street Newark, N. J. doubt, due either to a run-down “B” bat- 
tery, the characteristics of the vacuum tube V I b 

used, or the physical characteristics of the acuum ubpes 

antenna or ground system employed. If the 


o 
vacuum tube is inclined to oscillate violently, Repaired 


; R di Li the use of a rheostat in the filament circuit 
Boyd S a 10 ists ee age tic cd i atuleat of the WD-11, WD-12, UV-201A, UV-199 


° filament temperature and assist in cutting 
19-21 Beekman St., New York City down the circuit noises. A 414- to 9-volt and others for 
dio & Wis ‘less Equipment and “C” battery in the grid circuit of the tube 
~~ Supply Dealers and Jobbers, price $50.00 is also of great assistance. As explained be- 3 OO 
5 with estimated standing of $5,000 fore, a large capacity introduced across the * 
or over, 30.00 honeycomb coil will increase circuit noises. 
3,485 Agere = “ me: Since a “anti exists between the receiving Quick service. All tubes repaired by 
Lith ath ailnaink witalion ok 0h, set and the ground ana also between the col- us guaranteed to work as good as new. 
© DDD or over. price passa Pane elan lective agency, connected to the top binding 
1,070 Radio & Wireless Apparatus Mfrs. post, = the gee “— ue ao — Send your dead tubes. We prepay 
& Assemblers, including Parts & capacity across the honeycomb coil. ‘or : : 
. wigs ~ ° . a $ r Ss 
Supply Mfrs. ..........-..20005 7.50 this reason various aerial and ground sys- parcel post to you. All I te pay 5 
gene Gust coemtimsl Diet, guatetne ont Setlenten, the tems should be tried, and it is usually best to $3.00 to postman. We give 48 hour 
ricted s C ists cover th nited State 4 4 thes . 
Typewritten. With street addresses. Also supplied employ aerials that have small surfaces. service. 
an ocal territory, — —. or cities, “go Ww n me t t! ° t f tl 
end for Ceneral Price List giving state figures on e now come to the point o 1e€ Wave- 
Electrical Supply D Retail Hard General F . 
States cand aatnae aiuacaien te Mnatiae = ae eremees length range of the Autoplex receiver. In THOMAS BROWN co. 
f lass for all f th rid. Add j ri i i i 
ee eS ee fee. — with this we publish the following 511-517 Orange Street Newark, N.J. 
etter: 


= 
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— Dear Sir: 

I have lately constructed the Autoplex 
yeceiver as described in the November issuc 
of Rapio News, and have obtained excellent 
results with same. 

1 used the hook-up shown on page 657. 
L received fair results with this, but I could 
not get a very high wave-length range. 
Using either a detector (22% volts on the 
plate } or an amplifier (45 plate voltage) I Ps 
yeceived amateur signals very loudly, but 
I could not receive on a wave-length higher * 
than that of KDKA. In an - - 5 -- ae 
crease the wave-length of the set I hooked up 
a variable condenser across the —~ = Let Us Once and For All Time Settle 
did the trick and at the same time I coulc : : vai : 
tune down to the short wave stations. The | This Question of Audio Amplification 
stations came in very loudly, but body ca- 
pacity was quite noticeable in the grid vari= 


au - %' & 


io MR 614+ + ‘ ‘ x, er 


Transformers, in order to give perfect sent other items necessary to a perfect 


ometer. ; audio amplification must have acharacter- _ transformer. 
After “ > eel ed ig 7 istic curve as near to a straight line as The Good United Transformers have 
. 53 Tht ogg » ee possible. solved both questions in an admirable 
at Su CUTS ve ° . . 
KDKA onal other stations so loudly that they United Audio Transformers have just manner. ; 
Id be heard quite a distance from the such a curve as can be seen from the Last, but really first, a perfect audio 
on 7. rateurs i > bove chart transformer must give perfect practical 
phones. The amateurs €ame in as loud as the above c . ; g Pp Pp 
hee broadcasters. A perfect audio transformer necess:- — ‘ ; 
en Well, taking it all in all, it is a pretty good tates the best of core and winding design Recently, United Audio transformers 
‘ set and I would recommend it to anyone and construction. came out FIRST in tests conducted by the 
who wants an efficient broadcast or amateur ; ; . University of California — conclusive 
irectly ‘ wave receiver. In the United the best of core iron is proof that United is supreme. 
tpaid. (Signed) Robert Waffle, used, a proper air gap is another reason iain: itil: iy: deaen aa eae 
’ 388 Park Avenue, for their perfect performance, and the transformers, and other United efficient 
as Fond du Lac, Wisconsin. pe hy oan — Prong Radio parts. Variable Condensers, plain 
Mr. Waffle suggests one way of increasing sn en eee 6 a@soun’ and Vernier, Audio and Radio Frequency 
ae the wave-length range of the Autoplex re- ee , oor Transformers, Radio Frequency Amplifier 
— | ceiver. Another method which has proven The winding ratio and shielding pre- Units. 
ite satisfactory, is the use of a ° - . a 
ce De et varie onde er comet United Mfg. and Distributing Company 
ee 3 across the grid and plate binding posts of 9701 Cottage Grove Ave., Chicago 
| the tube socket. This tends to increase the New York Office, 50 Church St., New York, N. Y. 
i : “snag a ae | San Francisco Office, 709 Mission St., San Francisco, Cal. 
ules q will cease to oscillate at radio frequency. 


The usual type of vernier condenser on the 
4 market will suffice for this purpose. 
ers } As to body capacity this is noticeable in 
any form of regenerative receiving circuit 
»¢ and can usually be eliminated by shielding 


the panel supporting the instruments or by 


olied the use of variometers in which the con- 
nections of the rotor coil are not made to R 
ange: the metal shaft. Even though the panel is 


Cir- shielded, body capacity effect is quite notice- 
able when employing variometers in which 
the shaft is a portion of the circuit as the 
hand of the operator and the metal shaft 
form the two plates of a condenser and the 
. insulating portion of the knob the dielectric. 
Any change in the position of the operator’s 
hand will naturally vary the capacity. 


UNITED 


Type A-2 
Ratio 3.5 to 1 


TUTE 


WLAG to be entral Type A-1 


Calibrating Station Ratio 5 to 1 
(Continued from page 1060) 


$s TEELLLELLL Leen rveverivetev vere vverv Ti vty 


been notified that WLAG has been selected 
by the U. S. Bureau of Standards as the 
Bureau's “Central” calibrating station. 
199 WLAG was chosen as the result of a 
7 series of tests because of its power, central 
location and capability of being heard on 
both the Pacific and Atlantic coasts consist- 
ently. The Government started the calibrat- 
ing work December 7, broadcasting standard 
signals all over the country so the 700 or 


DU a eceatiael ad 


$2.00 12th Edition $2.00 


WIRELESS COURSE IN 
20 LESSONS 


By S. Gernspack, A. LESCARBOURA 
and H. W. Secor 


| by a — . pega of ‘a 
ee. as Ia ions may check up on their The Standard Radio Text Book 


The eastern station designated by the 


nay a ° ° 4 . r 

pal wee as a calibrating station is KDKA, Size 6x9 inches. 264 pages. 500 Illustrations. Bind- 
y Is the W estinghouse Electric and Manufactur- ing de Luxe. Semi-flexible Leatherette Cover. Gen- 
our ing Company’s station at East Pittsburgh, uine Gold Stamped, Round Corners, Red Edges. 


Pa., which broadcasts to the Pacific coast 
with the aid of its relay station at Hastings, 
Neb. WLAG will pick up the Bureau of 
Standards signals at wave-lengths of 300 to 
600 meters and as a single unit will broad- 


Experimenter Publishing Co. 
53 Park Place New York, N. Y. 
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DUTHO 


Rechargeable Storage ‘*B”’ 


BATTERIES 


Cost You Less 
Last Longer 


ach Tepe ar 
Pie ms ad DUTHO ‘B’ Batteries 
eliminate all battery 
$ noise and internal ac- 
tion. This prevents dis- 
tortion. Heavy, indi- 


vidual glass tubes per- 
At mit visibility at all 
’ times and make sur- 
face discharge impossi- 
ble. You can see when 
and how to “keep them 
up.” Condensing 
chamber in each cell 
overcomes fumes and 
prevents spillage. 


DUTHO Batteries are 
sold DRY CHARGED, 
with solution in 
separate container. 
Once filled your bat- 
tery is fully charg- 
ed, ready for im- 
mediate use. Ordi- 
mary care in fol- 
lowing directions 
will make DUTHO 
‘B’ Batteries last 
indefinitely. Thou- 
sands in use today. 


DEALERS: Write fer 
attractive proposition. 
DURKEE-THOMAS 

PRODUCTS CO. 


1228 Folsom Street 
San Francisco 


Bs 


6'x23/4'"x43/"" 
Weight 4%, lbs. 


Xi, 


Chemical $ 
Rectifier 


| (s2%'2". 
Weight 8% lbs. 


BBATTERY 


lOO VOLT 


eet Secon 


KEYSTONE 


RADIO LIGHTNING 


ZARRESTERS 


Should be on every 
> seri the year — 
Provides h “ 5 


5 cient lig ‘ai i 
fp static a ection for 
y the home. Fe ily ap 
proved by Fire Under 
writers. Can be in- 
stalled outdoors. Has no — 
vacuum to lose. Install one in 
your aerial lead now—be safe 
This pioneer radio arrester is backed by 31 


years’ experience in lightning arrester design 
For sale by Dealers everywhere, or sent post 
paid for $2.00. Write for circular. 


= ElectricService SuppliesCo 
178 Cambria Sts. 
Philadelphia 


ee Monadnock Bldg. Chicago 
m3 50 Church St., New York 


oOo? 


Fi 
ES 


0404640564455 


of the country. 
able to regulate 


corners 
will be 


cast them to all 
Stations tuning in 
their wave-lengths 

Government tests leading to the selection 
of WLAG, which broadcasts alternately 
from Minneapolis and St. Paul, shows that 
the station’s wave-length, 417 meters, varies 
less than any of those tested. The station 
operates a 500-watt installation with motor 
generator set furnishing 1,600 volts. The 
entire plant is inspected daily and the wave- 


length is tested three times daily. WL \G 
has been heard at sea 450 miles west of 
Ffonolulu, in Europe, Cuba and Mexico 


Radio Trade Notes 


Continued from page 1089) 


\ssociations of manufacturers and jobbers 
are reported busy on standardization work 
Radio credits are slowly climbing out of th 
doubtful class and banks are beginning t 


recognize the permanency of the trade. 
Radio has arrived as a business and _ its 
erowth can be expected to be steady and 


certain for many years. 


The much advertised and rapid selling 
dry cell tube has not worked the great dam- 
age to the sale of wet cell radio batteries 
that was expected, if the sales records of 
the leading battery manufacturers of the 
country can be taken as a guide. A certain 
type of set will not work successfully or 
economically on the dry cell tubes, and many 
radio fans who originally used the dry cell 
tubes in their sets are changing over to th 
wet cell type. 

The increased sale of the multi-tube set is 
also another factor that has aided in holding 
up the sale of the six-volt battery. Wet 
cell “B” batteries are also growing popular 
with many set owners. The charger business 
seems as steady as ever before. 

All of this goes to prove that no change 
in radio apparatus, no matter how radical, 
can he expected to completely antiquate 
present apparatus. It will be a matter of 
several years before the demand for crystal 
sets will simmer down, according to experts 
who have gone over the business very care- 
fully, while the six-volt tube seems as per- 
manently established in favor as radio itself. 

Fans can take this as an encouraging sign, 
and it believed the little bit of history 
outlined above will greatly increase sales for 
retailers, as there still remain a great many 
who are “waiting until it is perfeeted.” 


is 


While not properly a trade subject, one 
of the radio inspectors tells a story about a 
man who complained about the interference 
he got on his set every night. The inspector 
came back with a wail about his automobile. 
He shaved a man’s fender, broke down a 
tvee in his vard, and almost tore the door 
ff the garage the first day he drove it. 
When told that he must learn to operate 
a car first, the inspector turned the 
around for the radio set owner. 


storv 


The work of the radio inspectors of the 
United St eta in policing the air is very 
important to the trade, and it is hoped every 
reader of this article will join the move- 
ment to sec‘tre a greater appropriation for 
this force as the 53 employees in the field 
today are not sufficient to adequately per- 
form the necessary police duties. 


Statistics recently presented by one of the 
leading bodies in the electrical field pointed 
out that radio is today one of the leading 
lines in the electrical trade. A radio asso- 
ciation in turn presented the argument that 
the electrical trade handles only a small part 
of the radio business. Radio as a_ mer- 
chandising business, is established today i 
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O. S. 


Battery Tester 


Accurate, quick, and no figures to read, 
The Red, White and Green Balls tell the 
condition of your battery 
without removing _ tester 
from the acid. Float all 
three, charged fully. Sinks 
the White, charge is right. 
Sinks the Green, charge is 


C 


lean. Sinks the Red, charge 

is dead. 

A fellow stayed up out of 
ec 


And scratched and scratch- 
ed, and scratched his head 


He could get no D. X. 

Till SINKOR SWIM put 
him nert 

That charge in his 

“A” was dead 


if Rear \ 


(eee) 


FIVE DOLLARS wild be 
paid to any man or maid, 


who sends us in a rhyme 
Me gh SIN KOR SW IM dinko . 
es hanes Tester Trim 1 Buin 
The Chaslya Bo: 
| .00 Postpaid, anywhere in 
the world. 
THE CHASLYN COMPANY 
Dept. 1, 3845 Ravenswood Ave., CHICAGO 


You 
DON’T 
NEED 


TUBES 


to hear concerts from distant Cities. 
YOUR CRYSTAL SET 
ge them in if you follow my instructions 
nay already have all the parts 
ave it hooked up wrong. 
programs clearly from stations 
400 TO 1000 MILES AWAY 
No TUBES, Batteries or AMPLIFYING Apparatus re- 
juired, My COPYRIGHTED instructions seiling for 
$1 00 are written so anyone can understand. They show 
ou exactly how to fix the set you have or make one 
mine. Satisfaction Guaranteed or money refunded 
Picture of my set and further particulars FREE. Write 


me today. 
LEON LAMBERT 


ll brir You 
you need and merely 
People using my plans hear 


ike 


595 So. Volutsia St., Wichita, Kansas 


To the 
Radio Dealer 


Let us explain how you can make | 
the sale of our publications a worth 
while, well paying part of your busi- 
ness. Every one that enters your store 
is a prospective buyer of Rapio News. 
Rapio News will sell with little effort 
on your part. 


You may sell our publications on a 
single copy basis with a fine margin of 
profit or on a subscription basis with 
a generous commission allowance. 


Write now and prepare for the Fall 
and Winter trade. 


Experimenter Publishing Co., 
53 Park Place New York 
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the United States on such a firm foundation 
that it will take a great deal more than 
static next summer to cut sales down in 
any proportion. 

All-vear-round enjoyment of the radio set 
will be the theme of much advertising dur- 
ing the coming summer. 

Radio’s advantages are more and more 
being impressed upon the public with an 
increasing number of listeners being added 
daily to these who enjoy programs from 
broadcasters. 


Radio business men are giving a great deal 
of serious consideration to the broadcasting 
situation. Committees from practically every 
trade body in the industry are working on 
plans for continuance of freedom of the air. 
How these plans will work out no one can 
say at this time, but it is felt that as soon 
as one broadcaster falls out in a strategetic 
point another will come up to replace him. 

Radio retailers assume a rather peculiar 
attitude towards broadcasting in that they 
often refuse support for the very broad- 
casters who are entertaining their customers 
The general reply to requests for assistance 
is “when you quit we will take it up, but 
we don’t feel like splitting the expense just 
now.” 

This seems a cold-blooded viewpoint, but 
the patent situation being considered, to- 
gether with the fact that every radio organ- 
ization today is doing a heavy business 
brings this into another light. Radio broad 
casting will continue; the question of who 
will pay for it remains unanswered. 


BROADCASTERS ALSO LISTEN-IN 


Out of thousands who listen in on WRC, 
few know that WRC, as well as all broad- 
casters near the Coasts, also listens in con- 
stantly, not on its own “stuff,” speaking in- 
formally, but for ships. As the law requires 
every hour of the day while the big Class B 
Station of the Radio Corporation in Wash- 
ington is on the air, one operator is listening 
in on 600 meters, the ship emergency wave, 
for SOS calls. When one comes in, broad- 
casting is shut down until the air is cleared, 
usually by some coastal Naval station. 

One Friday during the midnight show, the 
operator on watch at WRC heard an SOS 
from a ship off the coast of New York, and 
immediately pulled the switch, cutting off 
the power in the midst of a number by a 
local orchestra. Later, when NAH and NAO, 
Naval stations at New York and Charleston 
reported “all O.K.,” WRC went on with her 
show. This was the third SOS call heard 
while the station was broadcasing, and shows 
the necessity of keeping a watch on the 600 
meter wave. If broadcasting kept up during 
the transmission of distress calls, it is doubt- 
ful if the calls would get through or whether 
aid would be brought to the ship; the law 
requires, however, that coastal stations cease 
operation when an SOS call is heard. 


CAPTAIN JACKSON HEAD OF 
NAVY RADIO 


Captain Orton P. Jackson, U. S. N., has 
reported to Secretary Denby as Director of 
Naval Communications, taking the place re- 
cently vacated by Rear Admiral Ziegemeier, 
now in command at the Navy Yard, Norfolk, 

a. 

Commander Bingham, who has been acting 
director for several months, will remain as 
assistant director. 

Captain Jackson was formerly in command 
of the battleship Mississippi. — 
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The Sensation 
of Radio 


No matter what you pay, you can’t 
get a receiving set that will give you 
any better results than the Michigan 
“Midget.” 


Distance—It has received in Grand 
Rapids, stations from coast to coast. 


Selectivity—The smallest turn of the 
dial throws out or brings in stations. 


Clearness—The clearness of the re- 


- 


ception will surprise and please you. 


The Cost—You could not build a set, 

buying the parts yourself, at anything 

like the price at which the Midget is 

sold. 

Made in these styles: 

M 10 Midget Detector ........ $27.00 

M 11 Midget Amplifier ........30.00 

M 12 Midget Detector and 
Amplifier in one case... $57.00 


Ask your dealer to demonstrate this 
wonder to you. 


Write us for illustrated folder. 


DIO (ORPORATION 


GRAND Rapips, MICHIGAN 


ae 


WE SELL ALTER © Ce. 
OGDEN BOUL“ CARROLL AV-CHICACO 
aT STANCE ya A AEE TC Ngee 


Why Pay More ? 
GENUINE R.C.A. TUBES 
W.D. 11 UV-199 
wp.12 $5.95  ov-201a 
ALL NEW, NO STAMPS, NO C.O.D. 
BALDWIN PHONES $9.75 


Send for our New Price List 
with many other items. 


Save Money By Buying From Us 


CUT RATE RADIO CO. 


P. O. Box 472 Newark, N. J. 


WANTED—Back numbers of Radio News, Dec., 1921, Jan. and Feb., March and 
April-May, 1922. Experimenter Publishing Co., 53 Park Place, New York City. 
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A Chemistry Laboratory for $7.00 


Think of it, fellows! Here is a real chemistry outfit with regular chemical 
apparatus that performs those fascinating, actual chemical experiments. This 
outfit is not a toy, put up merely to amuse, but a practical laboratory set, with 
all the chemicals, apparata and reagents necessary to perform real work and to 
teach the beginner all the secrets of inorganic chemistry. 


DESCRIPTION OF THE OUTFIT 


The outfit consists of 44 Chemicals and Reagents al) 
C. P. put up in appropriate wooden boxes, glass bottles, 
and hermetically closed jars. The acids are put up in 
glass bottles, with ground-in glass stoppers, and there is 
a sufficient quantity of chemicals supplied (mostly one to 
two ounces) to make dozens of experiments with each. 

The apparatus furnished are all of the best obtainable 
make and of standard laboratory size and shape. 

The Instructicn Book is a real Chemistry Course for 
the Beginner. Some of the Contents are: Division of 
Matter: This is a Treatise on Elementary Chemistry and 
deals with the theory of the Elements, Molecules and 
Atoms, etc. Chemical Nomenclature: This explains in 
simple language the derivation of the chemical names of 
the elements and their compounds. There is a chapter 
on Laboratory Operations; Glass Working; First Aid; 
Fire Extinguishers; Experimenters’ Aphorisms, etc. 


A good part of the book is devoted to Weights and 
Measures. The Metric System, The English System and 
the U. S. System are fully explained. 

The following tables are furnished: Symbols 
weights of the Elements; Measures of Weight 
Capacity and Length; per cent solutions; Conversion of 
Measure expressed in parts; poisons and their anti 
technical and common name of chemical substances; 
formulas for cleaning various substances, etc., etc 

Amcng the 100 Experiments are: 

How to make chemical tricks; How to make invisible 
and magic inks; How to test flour; How to test soil; 
How to make chlorine gas and smoke (German War Gas) ; 
How to bleach cloth and flowers. How to produce Oxygen 
and Hydrogen; How to make chemical colors; How to test 
Acids and Alkalies and hundreds of interesting hints and 
formulas. 


Volume, 


ae aie eas 
== <== iy 
@=- WARK =-O | 
tt Instruction Book | | 
i ; icicmetind 1 

A CHEMISTRY. | 
100 t 
CHEMICAL} 
EXPERIMENTS 4 
3 EXPERIMENTER A 
} THEE 1.Co Lag Ff 
t | 


Complete, $7.00 Sh. Wght, 10 lbs. (Shipped by Express only) 


(We guarantee shipment within 24 hours after your order is received.) 


e—s=a—9| Every Fellow Wants 


pore Instruction Book the 


CONTAINING 
A TREATISE ON ELEMENTARY 


-ete|| BOY'S 
ELECTRIC 
TOYS 


The Boys’ Electric Toy contains: Enough material to make and complete over 
twenty-five different electrical apparatus without any other tools except a screw- 
driver furnished with the outfit. Student's chromic plunge battery, compass- 
galvanometer, solenoid, telephone receiver, electric lamp, etc. Enough various 
- parts, wire, etc., are furnished to make the following apparatus: 

TEL ePHOME . Electromagnet, electric cannon, magnetic pictures, dancing spiral, electric 

. hammer, galvanometer, voltmeter, hook for telephone receiver, condenser, sen- 
sitive microphone, short distance wireless telephone, test storage battery, shock- 
ing coil, complete telegraph set, electric riveting machine, electric buzzer, dancing 
fishes, singing telephones, mysterious dancing man, electric jumping jack, mag- 
netic geometric figures, rheostat, erratic pendulum, electric butterfly, thermo- 
electric motor, visual telegraph, etc., etc. 

With the instruction book we furnish one hundred experiments that can be 
made with this outfit, nearly all of these being illustrated with superb illustra- 
tions. No other materials, goods or supplies are necessary. 

The outfit contains 114 separate pieces of material and 24 pieces of finished 
articles ready to use at once. 

The size over all of the outfit is 14 x 9 x 234. Shipping weight, 8 pounds. 


“The Boy’s Electric Toys” outfit as described, $7.00 
Immediate shipment. 


SEND NO MONEY 


We have so much confidence in these sets that we desire to ship either one to you by express 
C.0.D. with the privilege of inspection. in other words, we ship on approval. It does not 
cost you one cent to take a good look at whichever outfit you want, and see if it comes up 
to your expectations. If it does, pay the express man $7.00, plus express charges. If not, you 
need not accept it, and we will pay the return charges as well. 


ELECTRO IMPORTING CO., 233 Fulton Street, New York City 


Hf ELECTRO IMPORTING CO., a 

§ 233 Fulton St., New York 1 

§ Please send me by express THE CHEM- 8 

§ ICAL LABORATORY. If I don’t like 
it I need not accept. it. If I want it I 
only pay $7.00 plus the few cents express 
charge. 


CTRO IMPORTING CO. 
AP UPACTURLAS 
an ST NEW YORK.U.S A 


ee on ee ere Cn 
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H ELECTRO IMPORTING CO., ! 

§ 233 Fulton St., New York i 

I Please send me by express THE BOY'S! 

§ ELECTRIC TOYS. If I don’t like it ]§ 

g need not accept it. If I want it I only g 

g Pay $7.00 plus the few cents express 
charge. 
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AN IMPROVEMENT IN SPEECH 
AMPLIFIERS 
By H. A. HANKEY 

In order to get distortionless amplification, 
two things are necessary. Firstly, the tube 
should be worked on the straight part of its 
characteristic curve; and secondly there 
should be no grid current. If the character- 
istic curve of an # tube is plotted it will 
be seen that if a low plate voltage of, say, 
50 volts is used, the middle point of the 
straight part of the characteristic will cor 
respond to a grid potential of some 8 volts 
positive, and that such a voltage causes an 
appreciable grid current flow. Should, how- 
ever, the plate voltage be raised to 90 volts, 
the straight part of the characteristic is 
brought back approximately to the zero point 
of grid potential. A still further increase 
of voltage to 120 will move the middle point 
of the characteristic to the left, namely to 
about 3 volts negative. When this has been 
done, it is possible to put quite a large oscil- 
lation potential on the grid without the grid 
ever becoming positively charged and grid 
current flowing. This negative potential to 
the grid is of paramount importance if dis- 
tortion is to be avoided. Of course it is pos- 
sible to incorporate a dry cell battery in the 
grid of an amplifier, but this is not to be re- 
lied upon, and is incidentally inconvenient. 
Certainly it cannot be termed an engineering 
proposition. 

The method of operation recommended, by 
which the grid potential is automatically 
maintained at the correct value, will be most 


pamaggys=. “ie 
By 


| 


A 


By Means of This Resistance Coupling Method, 
Distortion May Be Eliminated from Audio Fre- 
quency Amplifiers. 


easily understood by reference to the simpli- 
fied theoretical diagram above. 

In the plate circuit is a resistance of I of 
2,400 ohms, which is connected between the 
plate battery negative and the negative end 
of the filament. Taking the plate battery 
negative terminal as a fixed potential, there 
is a drop of potential right around the plate 
circuit from the plate battery positive, equal 
to the voltage of the plate battery battery. 
Thus while the end of A on the resistance is 
at the same potential as the filament nega- 
tive, the other end B is at a potential lower 
than that of the filament negative. As the 
grid of the tube is connected to point B it 
follows that the grid is maintained at a nega- 
tive potential relative to the filament nega- 
tive, the amount of this negative potential 
being equal to the potential fall across PR 
which depends on the currents flowing in the 
plate circuit. The grid of the first tube is 
connected to point C so that the value of the 
negative potential impressed on the grid is 
only one quarter of that on the grid of the 
second tube. Referring again to the charac- 
teristic curve of the receiving tube it is seen 
that as the plate voltage is increased, so the 
grid negative is increased, and this state of 
affairs is brought about automatically in the 
method described, thus each tube is worked 


at a point giving minimum distortion. In | 


an actual instrument, the grids would be con- 
nected to the resistance via the secondaries of 
transformers and the resistance shunted by a 
2 mfd. condenser. 


—_—_, 


Abstract from the “Electrician.” 


! 


** battery charger 


has no vibrators, bulbs or moving 
parts and is entirely noiseless 


BALKITE The Fansteel Balkite Battery Charger for 
is a new metal developed for Radio“A” Batteries {6 volt] is an entirely 
this charger. It acts asa valve, new type of rectifier, based on the use of 
allowing current to flow into Fansteel Balkite, a new and rare metal de- 


FANSTEEL 


papa na “i veloped for this purpose. It is entirely 


valve made, is practically in- NOiseless. It cannot deteriorate through 
destructible, and does away use or disuse. It has nothing to replace, 
pei? — vibrators adjust, or get out of order. It cannot dis- 
Matha i “a “ charge or short circuit the battery, and 
e woule Storage wattery requires no attention other than an oc- 
Company is also marketing, : z ‘ ee : 
under the Fansteel Balkite  Casional filling with distilled water. It will 
Patents, a complete batteryand not overcharge, and cannot fail to operate 
recharging unit known — whenconnectedto the battery andlinecur- 
Gould Unipower, into which — yent. Trisunafiected by temperatureor fluc- 
this charger, under the name, a pees aistie : 
“The Fansteel Balkite Recti,  tuationsinlinecurrent.Itissimple,efiicient, 
fier,” has been incorporated. | and indestructible except through abuse. 


The Fansteel Balkite Battery Charger will charge the ordinary 6 velt radio“A”or 
automobile storage battery at 3 amperes, from 110-120 AC, 60 cycle current. It 
comes complete and ready for use. Get it from your dealer, or use the coupon below. 


Price, $18 
($18.50 West of the Rockies) 


FANSTEEL PRODUCTS CO., Inc. 


Dept. 10-A North Chicago, Illinois 


Dept. 


FANSTEEL 
PRODUCTS 
Co., Inc., 
No, Chicago, Ill. 
Enclosed please find 
$18. ($18.50 west of the 
Rockies.) Send me the 
Fansteel Balkite Battery 
Charger for Radio 6 volt *A” 
Batteries. If I am not entirely 
satisfied I will return it and you 
will refund my money. 
Dealers and Jobbers: The Fansteel Balkite 
Battery Charger does away with com- 
plaints and replacement troubles. Write 
for literature and discounts. 


$650 TUBES $5.43 Nath. in Pho Nes 
GENUINE R. C. A. RADIOTRON—FIRSTS [dW W h 
—In Original Packages— $5.43 Ba it 
UV-199 — UV-2rP1A — WDII — WDI2 — 
SPARBES “ALERUGA PHOMES nnn 90 
BREMER TULLY VERNIER TUNER .......... 3.97 UD SPEA 
3-AMP. TUNGAR TYPE BATTERY CHARGER 9.38 LO 2 q 
ERLA REFLEX OR AUDIO TRANSFORMERS 3.96 y 
AP ARERIGEY ERRORS A lon 3 $ 
ye MEW STYLE PHONES :........... s 
COMO PUSH-PULL TRANSFORMERS (per pair) 9.87 COMPLETE. ] 
0 to 50 POCKET VOLT-METER................ 1.t Use your headset for two ion 
“GOLD SEAL’? HOMECHARGER ............. 14.79 purposes. Exceptional eom- ‘ £* 
ACME AUDIO TRANSFORMERS............... 3.96 bination value. Every pair Postpaid / 2 
23-PLT. VERNIER CONDENSER. Knob & Dial 2.13 of phones tested. Guaranteed to 
23-PLT. VARIABLE CONDENSER ... ........ 1.17 give results. Ideal Home loud 
Include Postage—Send for Complete List. speaker. 
Tri-State Rapio Saves Co., nye” reas Sere 
1806 Lafayette Ave. St. Louis, Mo. Newark, N. J. 


Get a Handy Binder for your RADIO NEWS. Holds and preserves six issues, each of which can be 
inserted or removed at will. Price 65c. Experimenter Pub. Co., Inc., Book Dept. 53 Park Place, N. Y. 


LEARNING THE CODE 
By L. C. BYGRADE 


T is well worth while for the possessor 
of a radio set to learn the code. Signals 
can be received at almost any time, and 
there is a constant interest and source of 
amusement in the endeavor to decipher these 
messages. There have been many systems 
devised from time to time to reduce the 
labor involved in learning the code. Merely 
| to take a list of the code signals for thi 


To save hours of lapor— 
to get connections as 
solid as soldering, spin 
the radio nuts tight with 


we 


| Stevens = letters and to study it is an insufficient and 
SPINTITE ES uninteresting method of attacking the task 
Wrenches It has often been recommended that a 

Hollow stem gues down letter and its opposite should be learned at 

a oe the same time, as for instance, N (— -) is 

firm grip. Comfortable learned as the opposite of A (- —). This is 


ebonized handle pro- 
vides strong leverage 
and easy reach in diffi- 
cult places. Approved 
by Radio News an 
Radio Broadcast—used 
by radio manufacturers. 


not a good method, as there is quite enough 
confusion between similar letters, without 
deliberately associating them. 


PREVIOUS METHODS 

Another system is to have a sentence be- 
ginning with each letter and having long and 
short syllables representing the dashes and 
dots. © may be given as an example, the 
sentence being “Queen cakes for sale,” the 
| two long, one short and one long syllables 
representing the sign — — - —. Some of 
the letters have not such good sentences, and 
when one is told to remember “Xury the 
| boy” for X, and “Just all three fall” for J, 
it is time to look for something better. In 


Automobile Makes any case the method is not satisfactory, as 
confusion arises, even when the sentence is 
4 remembered, regarding the division of the 

27 Miles on words into short and long syllables. 


e The alphabet has also been written so that 
Air each letter is forméd of its sign, and in an- 
other arrangement words are used which 

An automobile goes 27 miles on air by us- | give the clue to the signal of their initial 
ing an automatic device which was installed | letter. I do not think the last system has 
in less than 5 minutes. The automobile was | ever been published and it may be of interest 
only making 30 miles on a gallon of gasoline | ‘© give a few examples. The initial letter 
but after this remarkable invention was in- | 10€S not form part of the sign, and the re- 
stalled, it made better than 57. The inven- maining letters are squat for a dot (such as 


a, cm 0; s) and tall f ash (sucl 


STEVENS & CO. 
Toolsmiths since 1899 
379 B’way, New York 


Stevens=s°'U® ® Tools} 


Pukwana, South Dakota, wants agents and is | j; Bare (ont a as) Dis Dhow (—~.), B 
willing to send a sample at his own risk. | js Harem ( - - - -), F is Fists (- - — -) and 
Write him today.—Adv. V is Viand (- --—). 


a Rechargeable 
Wet ‘B’ Battery 


A rechargeable wet “B” Radio battery built on strict storage battery prin- 
ciples. Yet it costs only a trifle more than an ordinary dry cell. 


The Ohio Rabat at the low price of $3.96 has 12 cells with a total of 24 
volts and ample capacity. It is noiseless, fool-proof, and compactly con- 
structed. Built on a solid rubber base. Small, but neat and efficient. All 
elements visible—No internal discharge—More economical—Longer life— 
Higher and more continuous voltage—Easily recharged at home with aid of 
inexpensive Rabat Rectifier. If your dealer cannot supply you send direct. 


Rabat Rectifier for recharging, 75c 


THE RADIO RABAT COMPANY 
RUSSELL BUILDING Playhouse Square CLEVELAND, OHIO 
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| “Above theOrdinary” | 
RADIO PRODUCTS | 


Automatic Plug 
Phone cords connected, disconnected Llst 
in a moment. Pulling on cords auto- Prise 
matically tightens grip, lever instant- 
ly releases. No taking apart or sol- ] 
dering. see hs AO We a ia Sik we Tee 8s 


Perfect Jack 

Easy soldering crowfoot off-set terminals 

with solder flux compound, nickel-plated 

rounded corner brass brackets, spring 
German silver blades and sterling silver 
| contact points, 

LIST PRICES 
No. 1 Single Circuit, EE ero ire. 50¢. 


Wri te pe Folder 


The SATURN Mfg. & Sales Co. 


48 Beekman St. 
New York, N. Y. 


One Stage 
Operates 
Loud Speaker 
with a 
ShermaTran 


Audio 
Amplifying 
Transformer 

Type 

AS-5 


Gives 
Increased 
Selectivity as Well 
As Regeneration. Maximum Amplification without Dis- 
tortion, Similar Variable Audio Transformer gives & 
ratio from 2-1, to 15-1. 


SHERMAN RADIO DISTRIBUTING CO. 
112-114 TRINITY PLACE NEW YORK CITY 


Build It Better—Quicker— Easier 
With a 


JUNIOR 
BENCH SAW 
Does your ripping 
mitering, grooving, 
rabbetting, tenoning, 
sanding, grinding, and 
many other operations t —_ 
with surprising ease and accuracy. . 
Top 10”x13”. Saws 114” stock. Dadoes 5’x5¢”. Machine 
built entirely of metal. Driven by % or 1/3 hp. motor 
Portable. Attaches to any light socket. Extremely accurate 


Descriptive circular tells many things of 
interest to workers in wood and soft metals 


Ww. & J. Boice, racist? are, Toledo, Obi 


| 


#85 SELF - CONSCIOUS! 


Embarrassed in company, lacking in self-control? Let 
me tell you how you can overcome these troubles. 
M. VERITAS, 1400 Broadway, New York City 

ee ae 


Print Your 


SD Cards, circulars, labels ew Presséit 

= Larger $35 Job press $150, Save money = 

AVL for others, big profit. All easy, rules set 
poe & Write factory for press catalog, TYPE,cardh 
i.cieiimwetc. THEPRESSCO., D-72 Meriden, Comm 
n $200,000 equipment 


in great shops 0 of C Coyne. 
Goats in ai ths. Boe 


4300°1310 w. W.Marrison St 


eae ee ee 
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The Code May Easily Be Learned by Means of 
This Clever Chart. 


oe. These devices are ingenious, but they all 
e have a common failing, especially for the 
) é wireless enthusiast, as the code is learned 
0. , more from the sending than the receiving 

‘ point of view. The letter is associated with 


i tke sign, instead of the sign being associated 
wth the letter. It is more difficult to learn 
oe RETIN 


to receive than to send, and it is therefore 
better to approach the matter from the stand- 


UDIPHON 


i point of the incoming signals. , HE highest standard of music reproduction, the 

F It is always taught that one dot is E, two eps ee 
N ' dots I, three dots S, and four dots are H, phonograph, now equalled by the O’NEIL AUD- 

i whilst T, M and O area similar set for the IPHONE. Designed and built on phonograph 

[ dashes, but this is_ usually as far as the Ne extra batteries Principles by phonograph craftsmen and radio-acoustic 

k building up process is carried. The diagram needed. Complete, engineers. A radical improvement over the old ear- 

5 shown herewith carries this method to a with connecting cord. : pas : ; : 

f logical conclusion, and the way each letter is $ phone ty ye of loud speaker. The entire voice or in- 
lage | | built up can be seen at a glance. Starting strument is transmitted through the “laminated voice 
tes | from the central black spot each move up or core.” Diaphragm adjusted by exterior thumb screw. 

down indicates a dash, and each move to the Model in antique Absol 6s 1 ; = Beir 99 
eaker| right or left indicates a dot. For instance, brouse solute money- ae -if-not satisfied 

. oe: oe om eee, tee guarantee on every O’Neil Audiphone. 

a ; to the left and one up must be taken, thus as i 
Tran | | arriving at X, which is the corresponding Should your dealer have none on hand, order direct, 


C. O. D., mentioning your dealer’s name. Write for 
booklet. 


letter. By tracing incoming signals in this 
way it is possible to receive slowly with the 


idio aid of the diagram without knowing the ’ ; 
fume | code at all. Dealers, Jobbers, and Distributors: 
" READING THE SIGNALS Write for attractive proposition. 


To learn the code, the diagram should be 


Dis- ~aref r¢ jed. the = itt f are si et aaa ‘ 
are carefully studied, the position of the letters Note the similarity of construction between the phonograph 
and their connecting links being noted. Such reproducer (illustrated in the upper panel) and the reproducer 
co. of the O’Neil AUDIPHONE (below): both have a mica dia- 
. phragm set in a sound-box chamber and actuated by an elbow 
CITY stylus bar—the principle of sound production is the same, 
resulting in perfect reproduction. 
ns ONeil Mfg.Co 
e1l MFg.Uo. 


719 Palisade Ave., West New York, New Jersey. 


One Thousand Agents Wanted 


WE want one thousand agents to sell subscriptions 
to RADIO NEWS, SCIENCE AND INVEN- 
TION and PRACTICAL ELECTRICS. We will 
pay a generous commission for this work and help 
you in every way. Our three publications are lead- 
ers in their fields, ready sellers and this is an offer 
well worth your while. A few spare hours a day will 
bring you a handsome return. Write regarding our 
proposition at once and be the first one to get started 
in your vicinity. 


EXPERIMENTER PUBLISHING CO. 
HERBERT H. FORSTER, Sales Manager 
This Chart, Which is Similar to the One Shown 53 PARK PLACE NEW YORK 


ve, Permits Those Interested to Learn the Nu- 
merals as Sent in Continental Code. 


Branston 
D. L. 
Honey- 
comb 


Coils 


16 Sizes; Use the Combination that 
Gives the Wave Length You Desire 


Study these coils and 
mountings carefully 
Note sturdy, substantial, 
permanent construction 
and beautiful finish 


R-6! Three Coil Geared 


Type Front Panel 
Mounting Substantial 
fears give vernier ad- 
j nt. Very neat ap- 


ie. Made of Ger 
uine Bakelite, 
with flexible 


pear 


complet: 


$5.00 


leads 

R-62 Three Coil Bevel 
Geared Type. Back 
Panel Mounting. Bevel 
gears provide very 
smooth operation and 
vernier adjustment 


Made of Genuine Bake 
lite, complete 


ible leads 
show positior 


of coils tion $6.00 


R-73 Three Coil Bake 
lite Mounting. Neatest 
three coil mounting or 
the market Made < 
Genuine Bakelite and 


complete with $4.50 


flexible lead 
Licensed under 
DeForest Patents. 


Send 2c Stamp for New 
Honeycom Coil Hookups 


Compiled by xperts and in- 
cludes tive good Honeycon ib Coil 
* and cata 

tadi 

Give 


us name of your radio dealer. It 


he cannot supply you, write 
CHAS A. BRANSTON, INC 
817 Main St., Buffalo, N. Y. 
In wae To A. Branston 
» Toronto 

Look for this tradk ark 

card in your dealer’ Manufacturers of Branston Vi et 

window or salesroom Ruy igh itioclmte Generat 


TWO SUPERSENSITIVE CIRCUITS 


(Both Copyrighted) 


My Highly Smpraven Reinartz brings in all impor- 
tant stations or th coasts and Mexican border, loud, 
clear and without di stortion. We dance to music from 


loud Baldwin unit. Bu 
rom my blueprints and spec 
1 perfect and complete do ble 
00 by mail. No other wind 

na glass panel with every 


Atlanta received on one 


} 


copyrighted circuit is th most successful of 
Reinartz modifieath n yet produced, and is imitated the 
most. Ti is are in use. 

My W. ‘D. W Circuit is especially designed for use 
with the “‘Pickle’’ tube 1 brings out the full value of 
that little tube as no r ciret : can, Stations 1000 

ly on ¢ tube. This set is 

For the qth who wishes the 

th the set to build Price of 

blueprit it and ficat , 50, or with complete and 


we y order 
adcast- 


3.00 Photo of set w 


perfect windir t 
ag plans will receive a 


Sets built from 


ing stations operat ider the new laws. Their wave- 
: 170 to 800 meters. 
AUXILIARY TUNER 

This new ins trument connecter 1 to your present receiv- 

ing set > enables you to easily bring in 


stations which you can- 
also enables 


Ort wave 
present equipment. It 


you to 1a local interference so you may 
listen to dis stant stations 
Copyrighted diagram and complete instructions for 


or with all 
and Panel, 


this instrument, 50c, 
Coils, Switches, 


building 
parts, including 


and oper 
Condenser, 


$8.50. Complete instrument, $15. All goods prepaid. 
These instruments are easy to build, easy to operate. 
Everything — shown. 
TWITCHELL 


1927 Western pt Minneapolis, Minn. 


r 


groups as EI S H, A RL, T M O, and 
N D B are easily remembered, and these 
comprise that half of the alphabet which is 


most used. The positions the less used 
letters, such as J, P, X, Y, and V must 
be particularly noted, as hed are a little 


to remember. Then put the 
diagram aside and try to reproduce it with 
a pencil and a piece of paper, and you will 
be surprised to find that most of the letters 
can be placed. Compare with the original, 
note your mistakes and omissions, and try 
again. After'a few times the diagram will 
be reproduced correctly and the code will 
have been learned! The numbers form a 
beautifully symmetrical diagram, shown 
in the other figure, and are easily mastered. 

In order to work up the speed of receiving 
(and some radio operators do get a move 
on) it is a great advantage if two people 
learn at the same time and practice sending 
to one another. An attempt should be made 
to send each individual letter fairly fast 
with a good pause between each, so that the | 
sound of each letter is learned as a whole, 
and when the naming of each letter can be 
done without effort, the pauses should be 
gradually reduced until high speed sending 
can be read. Excellent practice can also be 
had by using the phonograph records sold 
for that purpose. Ii a fellow learner, or 
the records, are not available, tune into some 
radio telegraph station that is sending almost 
continually and try to pick out a letter here 
and there, reducing the intervals after prac- 
tice until the whole can be read. 

There is usually no difficulty in getting 
spark signals at any time, even on a crystal, 
if the set can be tuned to 600 meters or so, 


more difficult 


as 


but if a tube set is used with regeneration, 
a host of continuous wave stations can be 
received as well. 


(Abstract from Popular Wireless Weekly.) 


A SERIES-PARALLEL SWITCH FOR 
RADIO WORK 
By DR. ALBERT NEUBURGER 


It is often necessary to switch two ele- 
ments connected {in series to a parallel con- 
nection and vice versa. For an example, the 
antenna tuning condenser is connected in 
series with the antenna inductance if the re- 
ceiving set is to respond to short waves, and 
in parallel with this coil for the reception 
f long waves. In variometers also, the 
two coils, movable one against the other, 
can be connected temporarily in parallel, or 
temporarily in series so that various wave- 
length ranges can be covered. 

For all these purposes a series parailel 
switch is necessary. The remarkable feat- 
ure of the throw switch constructed by 
Dr. Siegmund Loewe at Berlin-Friedenau 
and shown in the illustration is that only 
two contact plates are employed which 
necessitate only one upward and downward 
movement. By a clever use of the shaft as 
the switching device it is possible to per- 
form series or parallel connections which 
heretofore have required bipolar switches. 


This Double Pole Double Throw Cam Switch In- | 
sures Good Contacts. 
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USE AC H SHARP TUNER DIALS 


Why the ACH. is different 


3in. DIAL 156-tO-1 

4in. DIAL 
Rough tuning pine dial or one thousandth of an ineh ip 
either direction 
Price ACH 3” Dial complete...........e00 $2.50 
Price ACH 4” Dial complete............... 5.00 


5/16” hole, 4%” and 3/16”. 


10c for all. 


tegular fitting 
each extra, 


ASK YOURSELF THIS: 


Would W. S. Brooker, Alberta, Canada 
write and say “held Ft. Worth, Texas 
one hour steady, thanks to the ACH” and 
order another if he was not satisfied? 
To retain your good will you must be 
satisfied or money refunded. Ask for 
circular No. 6 on RV Loud Talker and 
Detector set. A wonderful set. 


All ready for you to put together. 


A. C. HAYDEN RADIO & RESEARCH C0 


Brockton, Mass., U. S. A. 
Mail Orders Sent prepaid in U. S. A, 


Bushings, 5¢ 


Variocoupler 


an R- M- C Product 


in mid-air, thi 


Diamond Weave 


Seven-eighths of windings are 


reducing dielectric losses to a minimum. 
Diamond Weave construction reduces distributed 
capacity to a minimum 


Variocoupler nas a wave range of 
150 to 600 meters. The Variometer is the same size 
and general construction as the variocoupler, and 
has a variance in inductance of 300 meters. 

windings is 4%”; 


The R. M. C. 


Outside diameter of primary 
of secondary, 3%”; extreme length 5%’ 
These R. M. C. products will greatly improve 


any cireuit where a variometer or variocoupler can 


be used. 
WEEIDCHRDIET ossc.< 055 5's sede es vasa $4.50 
WANED: 25.065 3580s seine srwee $4.50 
Write for eatalog of other diamond weave coils, 
and Radio Frequency Transformer. 


THE RADIO MANUFACTURING CO. 
of Springfield, Massachusetts 


1924 


Tepes No: 


Rick eae tee 


— 


Dept. A 97 Dwight Street 


Here is your opportunity to 


SAVE MONEY 


for our NET PRICE LIST of Radio Parts at 
New York Prices. Sent FREE on request. 


WORKSMAN RADIO SERVICE, Dept. N 


Write 
owest 


14-16 Vesey Street New York, N. Y. 


iH} 


RRR SAR OBER 


GRIPES TRE ERI EE ILIER 
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INTERFERENCE FROM SPARK 
STATIONS NOT PREVENTABLE 
AT RECEIVING END, SAYS 
PROFESSOR HAZELTINE 


At a meeting of the Radio Club of Amer- 
ica, held at Columbia University on Novem- 
ber 23, a report on radio interference was 
submitted by a committee appointed for that 
purpose. This included a discussion which 
is of general interest to radio fans by Pro- 
fessor Hazeltine, of Stevens Institute of 
Technology, on the theory of interference. 
Professor Hazeltine’s conclusion is that the 
nature of the radiation from spark stations 
makes it scientifically impossible to eliminate 
or even greatly reduce the interference 
which they cause, no matter what type of 
receiver is employed or what measures may 
be taken at the receiving end. 

Although we are accustomed to thinking 
of radio waves as having a single wave- 
length, or a single frequency, this is not 
really the case. For signaling purposes, 
whether by telephone or telegraph, the radi- 
ating oscillation must be modulated, either 
by the voice or by a telegraph key, or by a 
tone source in addition to the key. All such 
modulation affects the oscillation by intro- 
ducing components of other frequencies. 

The simplest modulation would be that 
corresponding to a pure musical tone im- 
pressed on a telephone transmitter which 
controlled the intensity of the radiated oscil- 
lation. This gives three frequencies—the 
original “carrier” frequency and two “side” 
frequencies. For example, a 300-meter os- 
cillator gives a carrier frequency of 1,000,- 
000 cycles per second. If this is modulated 
by a pure tone having a pitch of 1,000 cycles 
per second, the result will be three waves 
having the frequencies 999,000, 1,000,000 
and 1,001,000 cycles per second. The side 
frequencies are respectively the sum and the 
difference of the carrier frequency and the 
modulation frequency. 

If th modulation is by a musical note 
which is not a simple tone—for example, if 
it is produced by a note from the violin—it 
will have a fundamental frequency and har- 
monics, which are multiple frequencies such 
as 1,000 for the fundamental and 2,000, 3,000, 
etc, for the harmonics. In this case there 
are two side frequencies radiated for each 
harmonic, such as 998,000 and_ 1,002,000 
cycles, etc., for the second harmonic. 

In radio telephone broadcasting musical 
notes above 5,000 cycles per second are not 
appreciable; so for a 1,000,000-cycle carrier 
wave all frequencies will be confined be- 
tween 995,000 and 1,005,000 cycles per sec- 
ond, the extreme values being of relatively 
little importonce. 

In a spark telegraph station, on the other 
hand, the oscillation is produced in a series 
of groups and has a duration very small 
compared with the interval between groups. 
This is essentially equivalent to modulating 
a continuous wave by a variation in intensity 
which rises very rapidly to a maximum, then 
falls very rapidly, and is sensibly zero for a 
large portion of the cycle. Such a modula- 
tion curve is very rich in high harmonics. 
If the rate of increase of the oscillation is 
very high and the decrement is at the legal 
limit of 0.2, a wave which nominally has the 
frequency of 1,000,000 cycles will actually 
consist of waves having frequencies ranging 
from about 970,000 to 1,030,000 and having 
almost equal intensities. And in addition it 
- te waves having frequencies extend- 
rod me herd low values and up to a 
sities whi n cycles per second, with inten- 

s which drop off only moderately rapidly. 
Pipe aoe no matter of what 
; ale vay - : be designed to receive 
pei and of frequencies. For broad- 
50 reception this band should approach 
WU cycles on either side of the carrier fre- 


The DUBILIER Duratran— 


Radio Amplification on all Wave Lengths 


The Dubilier Duratran is the supreme 
radio-frequency transformer. 


It amplifies powerfully and uniformly 
over all wave lengths now used by broad- 
casting stations. 


Price, $5.00. At all good dealers. 


Address Dept. 22 for free booklet, which simply and accurately 
describes Radio Frequency amplification, with valuable hook-ups. 


DUBILIER CONDENSER AND RADIO CORP. 
48-50 West Fourth Street, New York City 


DUBILIER 


Dubilier 
Micadons 
Fixed 
Condenser 


- Dubilier 
Dubilier Variadon 
Ducon Variable 
Socket Mica 
Plug Condenser 


$25.00 for $10.00 


FAMOUS 
Se comers 
|BEL-eANTO 
LOUD SPEAKER 
DIRECT FROM 


FACTORY TO YOU 
NO SALESMAN, NO DEALERS, 
NO JOBBERS 


$ 00 SENT 
0: PREPAID 
THE RADIO SENSATION OF THE YEAR 
Send Money Order or pay postman $10, C. 0. D., 
delivered to your door. 
GUARANTEE 
We guarantee that each and every instrument is mechan- 
ically perfect and if found mechanically imperfect within 
one year we will replace it with a new one without 
charge of any kind. 
BEL-CANTO MBG. CO., 
Bensel-Bonis, Inc., Dept. R. N., 
General Office and Factory 


THE SELF ADJUSTING RHEOSTAT 
<< FOR AMPLIFYING TUBES -—= 
$ 12° WITH MOUNTING 


A BATTERY 


‘O 


RADIALL CO. 320 WEST 42™ STREET 


417-419-421 East 34th St., New York 


NEW YORK 


How ? 


Can you expect good reception, 


no matter how expensive your set, 
if you haven't the right plug! 
Sounds strange—still the plug is 
the last link in perfect reception. 


The ORIGINAL 


COMSCO COMSCO 


AUTOMATIC BULL DOG 
GRIP PLUG 


Licensed under Pat, Pend. Serial Nos. D3010 578540 


Saves you from short circuits and battery 

kicks. Yo more burned out phones o 
ruined transformers. No more broken 
tinger nails. 


Simple to Operate 


and the connect- 

ung Lips of your 

phone cords accom- 

plish automaticall 

the most perfect electrical contack 


RELEASE 
by pressing the 
small knob and 
the Cips will 
slide out easily 


Syl! 


the electricalcontacts 


For one pair phones 
For two pair phones 


For sale at your dealer. Otherwise send purchase 
price to us and you will be supplied 


GENERAL INSTRUMENT CORP. 


123 LIBERTY ST., 
NEW YORK CITY 


TUR Mine ee 

KOM! 

CUAR ANTES 
NION 


FIXED DETECTORS- 
at LOUD ™ CLEAR. 


LOUD EVERYWHERE. A SIZABLE 
ATTRACTIVELY MOUNTED 


PRICE 50c POSTPAID 


PRICE $1.22 


POSTPAID 


NICKEL 


Especially Adapted 
PLATED nye 


REFLEX 
PAT APPLIED FOR 


THE KEYSTONE ProDuUCTS co, VS 
168 Gardenia Avenue, 


ROYAL OAK, MICHIGAN 


Code Instructions That tnstruct Only 7. Stu- 
dents a —— mastered Code {5 Minutes. 
Ten speed Hours. Information f 

Dodge “iadio ‘Shortkut. Dept. N, Mamaroneck, N. 


TS PowexcVouune 


CHUNK——SENSITIVE ALL OVER. 


quency, giving, therefore, a width of the 
order of one per cent. This width is quite 
readily attained in the design of a receiver. 
A smaller width is suitable for C.W. tele- 
graph reception, but it would result in some 
distortion in telephone reception. A greater 
width is useless in telephone reception, and 
increases interference and atmospheric dis- 
turbances. 

The small width of telephone broadcast 
frequency bands permits the ready selection 
between stations, provided one of them is not 
too powerful. However, the very wide band 
of the spark telegraph waves makes it abso- 
lutely impossible for any receiving method 
to tune it out. The interference from such 
a station, as a rule, is not due to its nominal 
frequency, but rather to a frequency occur- 
ring in the side bands. Those who have 
used neutrodyne receivers, for example, have 
observed that a strong spark station can be 
tuned in almost anywhere on the dials, pro- 
viding only that the three dials are set for 
the same frequencies. When the dials are 
set for different frequencies, usually the 
spark stations (and also atmospherics) are 
no longer heard. This is a direct proof that 
the interference is not caused by the nom- 
inal frequency of a spark station, but rather 
by one of its side frequencies. 

It cannot be too strongly emphasized that 
the interference from spark stations is some 
thing which scientifically is impossible of 
climination at the receiving end. It is also 
impossible of elimination at the transmitting 
end unless the rate of building up and dying 
out of the spark oscillation can be slowed 
down to correspond with the rates of ampli- 


tude variation in modulated continuous 
waves. Such a result, however, has not 
heen attained by any form of spark oscil- 


The solution of the problem of inter- 
from transmitting stations, therefore, 
substitution of continuous wave 
for spark transmitters. The pure continuous 
wave is by far the most preferable, as the 
nodulation is at a low rate, corresponding to 
the keying. Modulated continuous waves, 
however, are not likely to be objectionable 
if the modulation is not abrupt in character. 


lator. 
ierence 
must be the 


HOOVER URGES GOVERNMENT 
RADIO POLICY AND LAWS 


Reiterating his plea for radio legislation 
made last year, Secretary of Commerce 
Hoover explains the present radio situation 
in his annual report and urges Congress to 
designate someone to handle radio regulation 

“The rapid growth of radio communica- 
tion make necessary an affirmative declara- 
tion by Congress of a governmental policy 
along whose lines radio is to be conducted, 
and the empowering of some agency to carry 
that policy into effect,’ the Secretary states. 
“This can only be done through an officer 
with discretionary powers and under regula- 
tions made by him to carry out the general 
terms of the law,” he adds, commanding the 
matter to the attention of Congress. 

Work of revismg and simplifying the 
White Bill, which passed the House last ses- 
sion, is known to be under way, and Secre- 
tary Hoover believes no opposition will be 
found when the new bill is presented. Radio 
regulation is now under his direction and it 
is known that Mr. Hoover is greatly inter- 
ested in its development. 

The report states that facilities for the en- 
forcement of the present law are wholly in- 
adequate. There are some 25,000 stations 
now sending radio messages within our coun- 
try or along our coasts. The law requires 
the inspection of all these stations. and if 
this insnection is to be sufficiently efficient to 
accomplish results in the character of check- 
ing equipment and preventing interference it 
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WHY PAY MORE? 


RECHARGEABLE 


Valts $5.50 Volts $10.00 


75 25 
Volts $7.75 Volts $12.50 
rectifier. Shipped fully charged and ready for use after 
adding acid. Will last for years with ordinary care. 
6 Volt 
80-100 Amps 
100-120 amps 16.00 
2 YEAR GUARANTEE 
RUBBER CASE 
SERVICE BATTERY CO. 


Recharge from any 110 volt A.C. line with small home 
SERVICE “‘A’’ BATTERY 
$14.00 
6 Volts 
INDESTRUCTABLE 
704 East 102nd St., Cleveland, Ohio 


REAL VALUES and the best of Merchandise. OUR 
PRODUCTS ARE GUARANTEED. We enable you to 
keep the cost of the building and upkeep of your set at 
the lowest figures and offer you only the most scientifle 
and reliable products. 


SAVE ON RADIO 


Variocoupler—1i80° Bakelite tubing, green silk wire $2.9) 
Moulded Variometer, green silk wire, special 3.4 
Variocoupler—1i80° Jaco special ................. 1.4 
Variometer—180° Jaco special . 14 
Vernier Condenser, 23 plate. . 22 
Tricoil Reflex Transformer (Snecify tube used).... 1.8! 
United Audio Frequency Transformer, 5 to | ratio.. $.4 
Magnavox Loud Speaker .. ; "29:7 
Head Phones, Long Distance .................... 49 
2242 Volt B [SL Sern tae 1.4 
Phone Plug, Special Saison Ss TKaNARae aware are 39 
UV i99 Sockets .. . 
Electric Soldering Iron . 2.4 
Rheostats 6, 20 or 40 ohm snecial 48 
Potentiometer, 2000 or 4000 ohm 6 


We offer this extraordinary opportunity to buy your radio 
supplies at unheard of prices. Take immedifate advant- 
age by ordering TODAY. Send money order cash or 


a JACKSON RADIO COMPANY 
9 W. North Ave., Chicago, Ill. 
write for our RADIO BULLETIN 


Dept. 
For other bz aN ang 


TO THE RADIO DEALER 


Let us explain how you can make 
the sale of our publications a worth 
while, well paying part of your busi- 
ness. Every one that enters your 
store is a prospective buyer of 
RADIO NEWS. RADIO NEWS 
will sell with little effort on your 
part. 

You may sell our publications on 
a single copy basis with a fine mar- 
gin of profit or on a subscription 
basis with a generous commission 
allowance. 

Write now and prepare for the 
Fall and Winter trade. 


EXPERIMENTER PUBLISH- 
ING CO, 
| 53 Park Place, 


New York 


must be performed with reasonable fre- 
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quency. To inspect these 25,000 stations the 
department now has a total of 29 men, all 
that can be employed within the limits of the 
appropriation. Obviously, under such con- 
ditions effective inspection is impossible. 

“To perform satisfactorily the constantly 
increasing duties in this branch of the serv- 
ice, it is essential that a larger appropriation 
be provided,” Mr. Hoover points out. “Such 
work as the inspection of ship stations for 
the safety of life, the inspection of broad- 
cast stations to prevent interference, and 
the inspection of amateur stations to prevent 
interference with the broadcast listeners and 
with commercial and ship stations, are some 
of the important duties which should not 
be neglected.” 

In order to secure the most successful and 
extended use of radio in the future, legisla- 
tive action along lines recommended to Con- 
gress last year is essential, the report con- 
tinues. It is becoming more difficult each 
year to apply the existing law of 1912 to 
services which not only did not exist, but 
were not contemplated at the time the law 
was formulated. For the purpose of con- 
sidering what should be done from an ad- 
ministrative point of view*to lessen the 
amount of interference in radio broadcast- 
ing, the Secretary called a second radio 
conference which met in Washington on 
March 20 last. As far as practicable, the 
recommendations offered by the conferees 
have been put into effect with encouraging 
results. Much interference has been elimi- 
nated through these improvements. 

Of the many services performed by radio, 
unquestionably the Marine Service is the 
most valuable, since it is employed as a life- 
saving device to summon aid in the event of 
an accident at sea. The radio inspectors of 
the Department of Commerce are required 
to give first consideration to the inspection 
of radio installations on American and for- 
eign vessels clearing from our ports. Dur- 
ing the fiscal year 1923 there were 11,298 
such clearances and 6,936 inspections, as 
compared with 10,240 clearances and 6,071 
inspections in 1922. The number of inspec- 
tions should be increased, it is shown, but to 
do this, additional men are needed at ports 
not now covered. 


PERMANENCY IN BROADCASTING SEEN 


_ Radio broadcasting continues to hold the 
interest of the public in this country and is 
to a limited extent gaining recognition in 
other countries. The United States had 573 
broadcasting stations on June 30, as com- 
pared with 382 a year ago. In foreign coun- 
tries there are but 61, Canada having 30 of 
these. 
The permanency of this means of dissem- 
mating news, entertainment and instruction 
seems assured, according to officials. It is 
not reasonable to expect a continuation of 
the rapid growth of broadcasting stations. 
Improved apparatus, greater care in provid- 
ing high-class programs and closer super- 
vision by the radio inspection service to min- 
imize the interference should, however, guar- 
antee a continued growth in the audience. 
There 1s no abatement in amateur activity, 
according to the Secretary's report. The 
number of licensed amateur transmitting 
stations increased from 15,504 in 1922 to 
16,570 on June 30, 1923. Serious effort is 
being made by the amateurs to improve their 
apparatus so as to reduce interference and 
mcrease the efficiency of their stations. An- 
|e Raed ie pana conduct trans- 
* agra oe ving “uropean amateurs. The 
Sin December, 1922, when 315 
to Great Bete eetting their signals across 
De ieee te _— and Gt puting 
teur auxiliary Pee. ean i ae 
can be put into imn ‘di ton system which 
temporarily provide py gg le 
ing trains, givin a_means for dispatch- 
’ & flood warnings, and trans- 


— 


* MARVEL SPECIALS! 


RAINBOW 
MULTI-PLUG 
and CABLE 


Plugs in all input connections at once— 
seven in all. Antenna, ground, two “A” 
and three “B”. Leaves Receivers free 
from all live wires when not in use. 
Prevents poor connections to batteries, 
etc., as they can be made permanent. 
Ideal for experimenting as any number 
ot binding post sockets can be connected 
to binding posts of sets and one set of 
batteries, etc., connected to the cable and plug. Thus several sets can be tested 
one right after the other and instant connection made. 


(Pat. Applied For) 


Dealers can connect several Binding Post Sockets to 
various models and use one set of batteries, etc. A sim- 
ple quick connection can be made and the prospect 


given demonstration of several sets, without 
disconnecting and reconnecting batteries, etc., 
to the Binding Posts of each set. - 

In house use, batteries can be placed in cellar and small hole drilled through 
floor for cable—the length and size of wire is designed so no efficiency in cur- 
rent is lost. 

Plug and socket are so constructed they will not fit except in proper positions. 

Manufacturers will find this a big selling help. This plug and socket (panel 
mounting) has been adopted as standard equipment by several leading set 
manufacturers. 


(Tat. Applied For) 


; ” PRICES 
RRR TINR TV RO RITIO TINO OVE esas ra cA slenale Sree Bt OS ces ie alle Bie in de Javea sl gnielalanatveidke $4.00 


Bs ARAIEE EE ONE os ee slacks hy Soe Ca oc Sle 3.4 Bb NE CRW Rin ER Melon wEmnw uae 5.00 

Poxctra setts OE OSG) NGG. TOF SEE: GACH << 5.565 -0020s «5.0 10:5 0 & see sie. wrare Uw Meal ewaidtue ee ba’ 1.80 

Jepatey dor) a Goth rat 2) | cc a eo ee ee ee ee 80 

Write for illustrated folder. 
Condenser Cleaner | Fiddle Stick 

Prom SOUr Gael 6 oss.6i6c.as.c0 sewed. 10c. 

POSE PANGHEMGERITIO 6 o:5) 0:0; <:0:0:0o 0.010 010.0000. 12c | From your dealer ................... 10c. 
Postpaid: from Us) 66 v0.5 ecidsisisniecciace 12c. 


(Pat. Applied For) (Pat. Applied For) 
It gets between the plates and cleans, 
without bending the plates. 2+ ona 


card. 


Che vernier tuning that eliminates 


| body capacity. 24 on a card. 


HOWARD B. JONES 


612 So. Cenal St., Chicago 


WE REPAIR 


NEUTROOVRE FARTS Gensins. & Tube err 8 
$30.00 MUS oud Speaker ......... 5 
$18.50 Homcharger Gold Seal, A.C. eurrent...... 14.95 
$7.00 Pioneer ena Fe Bote gl += SAME AS NEW 
$6.50 Pioneer Bakelite Moulded Variometers.... 4. ‘ i 
$1:75 22 Volt B Batteries, small............ 75 Wa DEL or Wad. 32 ie vse ceicws $3.50 
re 22/2 Volt B Batteries, large............. 1.45 U. V. 200 or C. 300 a: 
4.75 45 Volt B Batteries, medium............ 2.00 U. V. 201 or C. 301 
$5.50 45 Volt B Batteries, large............... 2.90 U. V. 201la or C. 301 $3.5 
$5.00 ACME AUDIO & RADIO Freq. Trans... 3.95 lv i ee Bow eeeeeeee DIS 0 
W.D.12 and U.V.199 Transformers, high ratio.. 3.25 U. V. 199 or C. 299. 
$2.00 Tri-Coil R.F. Reflex Trans, state tube used 1.75 U. V. 202 or C. 302 
$6.00 Brandes Superior Phones ............... §.25 ss 
Fe oN NEE TE, tat 400 ager 
plate—$2. plate—$3.50; plate...... ; Ww IN GU: 
Merehandise guaranteed by manufacturers, Remittanc RITTEN GUARANTEE 
Must Include Postage. Send for our Mail us a burnt-out tube— 
_ DEPT, RANG ian order any type repaired tube. 


Rebuilt Tubes For Sale. 
Orders Sent Parcel Post C.O.D. 


Radio Tube Laboratories 
3570 Olive St., 


FL RADIO SPECIALTY ©: 


Nassau St.. NewYork City | 


WANTED—Back numbers of Radio News, Dec., 1921, Jan. and Feb., 1922, 
Experimenter Publishing Co., 53 Park Place, New York City. 


St. Louis, Mo. 


DESIGNED ESPECIALLY FOR 
RADIO RECEIVING 


We are Manufacturers of Fine 
Furniture and we sell direct to you 
with only a small factory profit. 

A handsome hardwood hand- 
rubbed mahogany or golden oak 
finished Radio Table. Size of top 
20x34 inches x 31 inches high. 

Conceals A and B batteries. 
Small drawer holds tools and ac- 
cessories. 


AVE ceneseccenes _nicohacsbancehe sa >eee 18.00 
FREIGHT PAID to Rocky Mt. States .......... 20.00 
FREIGHT PAID to Pacific States ............. 22.50 


Cash with order. We have pre- 
pared a large stock and can ship 
tables and cabinets immediately. 


CABINET PRICES REDUCED! 


Hardwood, hand-rubbed ma- 
hogany finish. Hinged top. 


Panel Size Depth Price 
6x7 in. 7 in. $2.25 
6 x 10% in. 7 in. 2.50 
6 x 14 in. 7 in 3.00 
6 x 21 in 10 in 3.75 
7x 18 in. 10 in. 3.50 
9x 143 in 10 in 3.50 
12 x 14 in. 10 in 4.00 


POSTPAID, East of Mississippi River. 

POSTPAID to Rocky Mt. states, add 
25 cents. 

POSTPAID to Pacific states, add 50 
cents. 

Cash with order. 


Send for Free Catalogue of Radio Furniture 


THE SOUTHERN TOY CO. 
HICKORY, NORTH CAROLINA 


DON’T LOSE YOUR RIGHTS 
Before disclosing your invention to 
anyone send for blank form “EVle 
DENCE OF CONCEPTION” to be 
signed and witnessed. Form and ine 
formation concerning patents free. 

LANCASTER & ALLWINE 
270 Ouray Bidg., Washington, D. ©, 

Originators of the form “‘Evidence 

of Conception’ 


Wonderful, new device, guides your hand; corrects 
ur writing in few days. Big improvement. in three 
fo . No failures. Complete outline F e 


Write C. J. Ozment, Dept.32 St. Louis, Mo. 
WHY NOT spend Spring Summer 
and Fall gathering but- ¥ 
terflies, insects? I buy hundreds of kinds for ¥ 
collections. Some worth $1 to $7ea. Simple 
outdoor work with my instructions, pictures, 
price-list. Send 10c. (not stamps) for my Il- 


lustrated Prospectus before sending butter- ‘ 
fies. Mr.Sinclair, Dealer in Insects,Dept.37, Ocean Pk, Calif. 


mitting emergency messages to and from 
sections temporarily deprived of wire facil- 
ities,” it is stated. 

Radio communication is assuming a place 
of the first importance in the electrical field, | 
and naturally a large part of the time of 
the Bureau of Standards, Electrical Division, 
has been devoted to radio subjects. The 
Bureau is endeavoring to aid in the com- 
mercial standardization of radio equipment, 
a progressive step of great importance. 
Progress has been made in the development 
of precise frequency measurements and other 
investigations connected with the reduction 
of interference. The work on vacuum tubes 
and insulating materials will have a most 
important industrial application. Estimates 
of expenses for radio work at the Bureau 
next year call for $81,040, an increase of 
$15,000 over the 1924 appropriations. 


SMOKE CONSUMERS CAUSE 
INTERFERENCE 


Radio fans have complained about prac- 
tically every kind of interference, but lately 
a new form of electrical emissions making 
local radio reception difficult has been called 
to the attention of the radio officials of the 
Department of Commerce. Complaints 
against plants using the Cottrell electrical 
smoke precipitation system have come from 
fans in Pennsylvania, Arizona and Montana. 

Several letters received state that the fac- 
tories using this high-frequency method of 


consuming and purifying smoke cause elec- 
trical disturbances which interfere with reg- 
ular radio messages and broadcasting within 
a radius of Sbout 20 miles. A very notice- 
able hum is sent out into the atmosphere by 
tne precipitation. There is no law against 


interference from this sort of inadvertent 
transmission, and the Department of Com- 
merce has merely called the attention of the 


offending plants to the disturbance they were | 


creating. 


Steps taken by a company to prevent the 
hum in their Arizona plant have been satis- | 
factory, it is said, and other plant owners 


have expressed a willingness to clear the air 
for the radio fans. A method of grounding 
or shielding the electric equipment is under- 
stood to be under investigation. 

Literally the. plants using this form of 
smoke consumer are benefiting all their ter- 
ritory, since they are clearing the air of in- 
jurious and poisonous gases, soot and other 
objectionable matter, even if they do create 
a slight electric discharge similar to the hum 
of a motor generator. 


RADIO JUMPS MOUNTAIN 


Radio is being used successfully in India 
to send messages over a mountain 15,000 
feet in height. Previously, considerable dif- 
ficulty was found in wire communication 


due to heavy snowdrifts and storms which | 


severed the lines. This achievement has been 
effected between the cities of Srinagar and 
Jammu, in Kashmir. Other installations 
have been effected or are planned in Bhopal, 
Gwalior, Hyderabad and Rejkot, by Mar- 
coni engineers, Trade Commissioner Spof- 
ford reports to the United States Govern- 
ment from Calcutta. 


OPERATORS WANTED 


There are 420 vacancies in the Navy Radio 
Service, according to a recent survey of the 
enlisted personnel handling wireless work. 
The numbers of men on duty are as follows: 


Radio gunners, 12; chief radio men, 485: | 
first class, 397; second class, 506, and third | 


class, 1,074. The vacancies all occur in the 
three upper grades ; there are 48 vacancies in 
chiefs rating; 539 in first class; and 379 in 
the second class. This leaves a surplus in 
the third class of 546 men, many of whom 
will be promoted, it is understood. 


Radio News for February, 1924 


PERFECT CONNECTIONS 


are always sure with 
Fahnestock Patent Wire Terminal 
Grips like a Vise. 
Eliminates Vibrations 
Easily Attached. No Soldering. 
Best of All for RADIO OUTFITS 


Made in all Sizes and Shapes 
At Your Dealer’s 


Fahnestock Electric Co., Long Island City, N. Y. 


Dealers can obtain Fahnestock Products 
from following distributors: 
BOSTON 
Wetmore-Savage Co. 

F. D. Pitts Co. 
DETROIT 
Detroit Electric Co. 

GO 
Barawik Co. 
MILWAUKEE 
Julius Andrae & Sons Co. 
PHILADELPHIA 
H. C. Roberts Elec. Supply Co. 
PITTSBURGH 
Ludwick, Hommel Co. 


WESTERN DISTRIBUTORS 
Marshall & Co., Los Angeles, Cal. 


To the Man with an Idea 


I offer a comprehensive, experi- 
enced, efficient service for his 
prompt, legal protection and the 
development of his proposition. 
Send sketch, or model and descrip- 
tion, for advice as to cost, search 
through prior United States pat- 
ents, etc. Preliminary advice 
gladly furnished without charge 
My experience and _ familiarity 
with various arts frequently en- 
able me to accurately advise 
clients as to probable patentability 
before they go to any expensc. 
Booklet of valuable information 
and form for properly disclos 
ing your idea free on request. 
Write today. 


RICHARD B. OWEN 
PATENT LAWYER 


2 Owen Building, Washington, D. C. 
2276A Woolworth Bitg., New York Cit 


Three 
and REC 
ORD OF INVENTION BLANK before dis 


Patent 
Guide 


ATENTS. Buyers, 

Books 

closing inventions. Send model or sketch and 

description of your invention for Examination and 

Instructions. Electrical cases a specialty. High- 

est references, reasonable terms, prompt attention 
Ne charge for the above information 


VICTOR J. EVANS & CO. 


919 NINTH ST. WASHINGTON, D.C. 
C. L. PARKER 
PAT F N TS Formerly Member 
PATENT - LAWYER 

McGill Bldg., Wash. D.6. 

Patents, Trade Marks, Copyrights, Patent Litigation 


Examining Corps, 
U.S. Patent Office. 
Handbook for Inventors, ‘‘Protecting, Exploiting 
and Selling Inventions,” sent upon request. 


On ee 


emia —— 

o S 
If you have an invention and desire to secure § 

send for our Free Guide Book, HOW 10 


patent, 

GET YOUR PATENT. Tells our Terms, or 
ete. Send model or sketch and description for our opinion 
of its patentable nature. 


RANDOLPH & CO. 
Dept. 459 Washington, D. 
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FIVE NEW BROADCASTERS GO 
ON AIR 
The following five class “A” broadcasting 


stations were licensed by the Department of 
Commerce recently, 


s 
> bo 
ln s = o2 
on oe » 
su a > 3 o 
o™ esas 
© 
Call Station ; 3 
KFLX George Roy Clough, Gal- 
weeton, TOROS onsen esccss 1250 240 10 
WABS Essex Mfg. Co., Newark, 
My dk agvaxcdacomeswacs« Soe ee 2 
KFLY Fargo Radio Supply Co., 
Fargo, N. Dak. ........ 1306 231 20 
WABO Haverford College Radio 
~ Club, Haverford, Pa. .... 1150 261 50 
WABR Scott High School, 
N. W. B, Foley, Toledo, 
SIG rire Cia GaAs a sox. oR ete Se 
Transfered from Class “C" to ‘*A” 
WLAO Arthur S. Schilling, Kala- 
~ mazoo, Mich. ........... 1060 283 10 


SOME RADIO DEVELOPMENTS IN 
1923 
By JOHN LISTON 


Importan. improvements in vacuum tubes 
for radio purposes marked developments in 
1923. These were mostly in the direction of 
increased efticiency of operation and a gen- 
eral betterment of electrical characteristics. 

It is also interesting to note that during 
the year there was started in regular produc- 
tion a new tube of the highest power so far 
standardized, and also the smallest tube re- 
quiring the least power expenditure in the 
filament that has so far been made available 
to the public for radio receiving sets. 

The smallest standard receiving tubes, 
UY-199 and C-299, operate with an expendi- 
ture of only .18 watt for the filament, which 
is of a new type and insures high electron 
emis“ion, silent operation and long life. 

The development of the new filament made 
possle the remodeling of the Radiotron 
UV-.01, C-301, the previous standard re- 
ceiving tubes, so that it only required one- 
quarter the former amount of filament 
power. At the same time the characteristics 
of the tubes were changed so that they be- 
came better detectors and amplifiers. 

A new highly efficient 50-watt transmit- 
ting tube, UV-203-A, C-303-A, was devel- 
oped and put into production. This tube also 
incorporated the new filament which enabled 
the filament energy required to be cut to 
one-half its former value for this size of 
tube and at the same time the characteristics 
were greatly improved. The operating life 


was also increased several fold by the 
change to the new filament. 
A new tube of 250 watts, UV-204-A, 


C-304-A, output also employed the new fila- 
ment which decreased the power consump- 
tion to about one-quarter of its former value 
and also improved the life. 

A transmitting tube of 20-kw. output 
operates from a direct current source of 
12,000 to 15,000 volts. In this tube, UV-207. 
C-307, the anode is also the container and 
the tube is designed to operate with the 
anode container immersed in running water 
So as to dissipate the heat developed in the 
terior of the tube. Several of these equip- 
ments were placed in service and more than 
a dozen other sets are being installed or are 
under construction, 

Many imy 


nportant improvements were made 
in the desig 


, n and production of radio appa- 
ratus, the advances being especially notable 
in broadcast receivers. The public’s inter- 
est in broadcasting continued unabated and 
the demand for apparatus was so insistent 
that a considerable number of new styles 
were standardized. ; 
The section 


al units which were formerly 
‘ y 
Standardized 


were combined in various 


| 


| 
| 
| 
| 
| 
| 


The world’s finest adapter ||| |! 
of course is FROST-RRADIO || |! 


HE radio world was waiting for this new ) 
199-299 adapter in Genuine Maroon Moulded 
Bakelite at the low price of 50c. From the moment 
it was placed on the market it became the nation’s 
choice for quality, service and value. Made in one 
piece of moulded bakelite. 


contact prongs, nickel silver contact springs. Knurled 
edge makes it a joy to use. } 


Fie ome tremendously 
popular FROST-RADIO item is 
this new No.140 2-Fone Plug at 
60c.Accommodates two pair of fone cord 
tips—holds them tight—never lets go. 
Finely made— beautifully finished. 


sk Your Neighborhood Dealer- 


HERBERT H.FROSTinc. |! 


154 WEST LAKE STREET, CHICAGO, ILLINOIS. 


550 Gates Bldg., Kansas City 
30 Church Street, New York 


——= ~ 


& 


50c 


UV-199 


Has nickel plated brass 


———— ( % @ & 


LOUD SPEAKING 
CRYSTAL SET 


AT LAST 


You can add a loud speaker to any crystal set by us- 
ing the STEINMETZ Amplifier. Guaranteed to 
operate on any kind of crystal set regardless of what 
type it is, or we will refund your money. By using 
your crystal set with this amplifier music is brought 
in as clear as a bell and can be heard all over the 
toom. Amplifier uses dry cell tube. 


Write for our complete catalog and also information on a 
highly efficient detector and two-stage amplifier at $22.50 


STEINMETZ WIRELESS MFG. CO, 


Manufacturers and Engineers 
5705 PENN AVENUE PITTSBURGH, PA. | 


NEUTRODYNE 


5 Tube Knock-Down 
NEUTRODYNE SET 


with blue print, drilled and engraved pan- 
el. Every part needed to build a 5 Tube 
Neutrodyne Set is included. We guaran- 
tee these parts.to be of the best quality 
that money can buy, irrespective of price. 


Enclose postage $ 2 5 e g 5 


with order. 
ATLANTIC & Paciric Rapio Co., 
131 West 37th St., New York City. 


Insure your copy reaching you each month, Subscribe to Radio News—$2.50 
a year. Experimenter Publishing Co.,.53 Park Place, N. Y. C. 
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$200 Miniature Electric Prize Contest 


HIS prize contest conducted — Esmee The judges will welcome miniature 


by PRACTICAL ELEC- : World’s Smallest Electric Motor ynodels of the following: Electric bells, 


TRICS magazine, promises to switches, all kinds of electric heating 


be one of the most interesting that 


appliances, electric generators, tele- 
phones, microphones, telephone desk 
stands, telegraph instruments, any and 


has been staged in recent years. 
Here at last is something worth 


os * . ° . — 
while. Not only can you win an at- all radio apparatus, static machines, 


tractive prize, but you will derive a electric lamps, batteries, rheostats. 


tremendous amount of personal satis- measuring instruments, fans, trans- 


faction from this contest. The illus- formers, in fact any electrical appara- 


tration on this page shows the smallest tenes auth ide ae bone. ‘Then een, tus or electrical appliance. One of the 

electrical motor that has been built. No. 40 silk copper wire, ‘Sliver brushes are weed, ‘The rules of the contest is that the minia- 
% M 2 - cver-all dimensions of the motor measure 19-64” long and E 

Its dimensions are as follows: 11/64 : 11-64" high, | When eonrected to a small flash light bat- 22 ture models must work. Dummies 

Meh: 19/60 log It wh 55S... : cannot be entered in this contest. The 

grains. . builders of these miniature models 


This little motor is along the lines: : will come in for a goodly share of pub- 

of our new contest except that we will : $200 [IN GOLD - licity as many newspapers and peri- 

not be quite so hard on the particip- First Prize isa « ee odicals will feature these models. 

ants. MWe require miniature electric Second Prize - + > « 50 1! 

models, the largest dimensions of Third Prize oe ee e 20 : Pas 

than 34". Fourth Prize » 2 2 + 20 Full particulars, for entering the 

Any electrical appliance, any electrical Fifth Prize A 
Sixth Prize... .. 10 

Seventh Prize. ... 5 


which must not be more 
miniature models in this contest, clos- 


apparatus, any radio instrument that ing date, rules and restrictions, ete., 


will be reproduced in a working condi- : : : will be found in full in the Janu- 
tion in miniature, is eligible for entry vases , : : : : ca ng of PRACTICAL ELEC- 


in this contest. 


The Electrical Magazine 
for Everybody 


Now Greatly Enlarged 


eterno | 100 Articl ! 
This Magazine is Edited by ~ Over 100 Tia iain. : SEND FOR 
H. GERNSBACK ‘ 


Also Editor of F E I: R ty ty | 


3 One-third More Text and 
Reading Matter than 
Heretofore 


SLE a) q S)uermenn HerreMMeTentie ere, 


TOV ETT NTT 


For Sale At All News Stands 


nm 


E| E 
: 25c. the C 
i 4 c. the O : 

Radio News DY _ SAMPLE COPY TODAY 
onl i $2. 50 a Year E ANNUM UMNNL ene 
: a e 3 : 

Science & Invention Canada and Foreign See Coupon Below for 

as : $3.00 a Year SPECIAL OFFER 
RACTICAL ELECTRICS is probably the INTERESTING ARTICLES IN UARY This issue also contains articles by some of the 
most novel magazine of its kind ever con- RACTICAL ELECTRIC és" greatest electrical writers, workers and students. 
ceived. It is personally ec dited by H. Gerns- The meee: A Veounm Tube - a ‘ The en gel prove a revelation to any one 
back, editor of SCIENCE & INVENTION simple oscillograph <2." of General (By Carter Fiske yp sen stage ~ 

and RADIO NEWS. Mr. Gernsback, who found- cotric imals Every issue besides its many other catures con- 

ed the old “Modern Electrics” as well as the  Voltsge Finder we UU By Albert Staehle tains the following departments: 

“Electrical Experimenter,’’ knows thoroughly what Electrical Destruction of —, Professor Rogers — “New Things Electric” 

his readers want and have wanted for ee eee Electric Camera Shutter................. By A. Kiedis, Jr “Experimental Electrics” 

PRACTICAL ELECTRICS, the 100% elect: fronted he tame “Electrical Digest” 

magazine eclipses the best that was in “Modern Aichuin aaa ee ; seen i 

Electrics’ and “Electrical Experimenter.” ated see By T. O’Conor Sloane, Ph.D. Junior Electrician” 

, ‘ “Elec-Tricks” 


Electricity covers such a tremendous field that 


“ + aos 
the man who does not keep abreast with it does Motor Electrics 


PRIZES “Short Circuits” 


Pee eeUnO eT ADEU EE OCEEOEUANEOEEN® 


himself a great injustice. PRACTICAL ELEC- 
TRICS covers that field from: every angle. It is a magazine offers a number of prizes, as follows “How and Why” (Questions and Answers.) 
4 - lai RES AAT ee r $50.00 Prize Contest for Junior Electricians Mak ll check rable to: “Practical Elec: 
written in -“ every-day language th i. a : and El ectrical | Experimenters Includes | as a ata ig» all checks payable to: 
nderstand. t portrays the entire electrica 3 ss icity, as great a degree of novelty as r o. 
en elopment of ja ou nth faithfully in non-techni- i A pt ge a in prizes for best 
: rizes for — 
cal language. It caters to everyone interested in ? miniature working models of action aoarstan Tt ETT ace 
electricity, be he a layman, an experimenter, an z Also a new prize contest giving four prizes ' R.N. 
electrician or an engineer—each will find in this E amounting to $37.50 for the best account of an odd 1 
a department for himself and plenty =: “trical experience. ' 
magazine a t = $3.00 for the best article on Elec-Tricks, the new ' 
more. = dep artment. E Gentlemen: 
The February issue now on the news-stands con- : $3.00 for the best ‘‘short-cireuit,” the semi- ' Although your regular price is $2.50 per ~_ 
tains 64 pages, over 100 different articles and over = humorous department. ' ill bs t $2.00 
4 HH os 1 ith tistic cover in three ; In addition to this, the magazine pays high prices 5 ee ae ae ae a” I dont 
150 illustrations, wi an ar : for all. electrical experiments, electrical articles, g year (Canada and foreign $2.50). en 
colors. Professor T. O’Conor Sloane, Ph.D., is = ete, See current issue for full details. z 4g the money herewith and I have written my 
associate editor of the magazine. is dvs aasaigsntasove acigatiaviataciuusssasnsitiHane » mame and address in margin below. 


IERIE Is ee 
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. : ' 
\ groups so as to meet different requirements. 


One of these units, a detector amplifier, was Cu 
used in conjunction with the tuning unit, CEep rh f°” s Comers 
and suitable means were devised for com- 


: : eo 
, hining the two to form a receiver suitable Satcisti J 
5 for use with outside antenna. The set is | l 


ry simple in operation, having a single- 
very simple 11 p ven Titnen 


tuned circuit, and is provided with regener- | 
Lubes aa # 

Z ation when operated with a tube detector. 

al detector is a part of the receiver 


yst 

: ue head telephone reception on near- 
- by broadcasting stations when desired. These 
sets were adapted for the dry battery radio- 
trons, thereby entirely eliminating the neces- 
sity of storage batteries. - 

‘ Another set was made by combining the 
same detector amplifier unit with a three- 
stage radio frequency amplifier unit to make 


(| sSoecenmccun Dy aligning yourself with a 
tis ver dependable radio jobber 


but one tuning control, the variable con- 
denser in parallel with the tuning loop. 

. 4 New component parts ye — ie = 
ire of standardized parts already available ‘ ? ; 
or poy aaaes Gat those desirous of Progressive Radio Dealers in all 
constructing their own sets. The principal 

additions included sockets and rheostats for parts of the country realize the 
the new low filament current radiotrons as 


well as adapters for using these tubes in importance of handling strictly 


the sockets originally supplied in many sets. 3 : 
A loud speaker was developed for use as . 
an addition to sets not already equipped with high grade radio m aterials and 
J one. It is very sensitive and reproduces sig- ° e a 
- nals with clear quality, and a single adjust- apparatus. This organization 
ment is provided for the diaphragm, which 2 
gives good operating efficiency over a con- wholesales exclusively,—they 
z siderable range of signal intensities. ; : , 
Early in the year, the requirements for | 2 
receivers took on a new aspect. Portable represent only the leading radio 
and self-contained receivers had become pos- . Z 
sible, due to the new tube developments, and | equipment manufactu rers,—their 
these suddenly were widely demanded. _The ‘ 
receiver designed to meet this need utilizes products are gua ranteed, they 
a single-circuit regenérative system with a ——s 


detector and an audio amplifier tube, — are, therefore, a d e p en d a b l e 


tioning well over the broadcast egg 
method of control is exceptionally simple. 

The telephones and plug are carried in the source of supply, and the type of 
front cover, while the batteries are in the . i ; 
rear. Having a complete weight of but 18 jobber you should tie up with 
pounds, the set is made easily portable by f 3 

the addition of a leather carrying handle. 

The small crystal receiver previously or your requirem ents. 
standardized was also adapted to meet. the 
changing demand. It is now housed in a 
wood case, and is fitted with a carrying han- 


r Hommel’s Encyclopedia of Radio Apparatus 
dle for portability, the telephone being car- i . Z 
ried in a compartment in the rear cover. 236 S Gives Complete Details. 

Perhaps the best example of the adapta- W rite for your copy 


tion of the new radiotrons to a complete 
receiver is to be found in the self-contained 


cabinet receiver which utilizes a_ single- Z ’ BT tet te? ist Seer Tae er ar se 

circuit tuning system with regeneration and TUDWIG HO Vv is v IEE 3 cp: e 6 
has a detector and two audio frequency ee: POR a ee eo a 
stages. The batteries are supported inside 530-534- FERNANDO Sl. —Z@zZz—_— PITTSBURGH,PENNA 


the cabinet, and the loud speaker is built-into 


ae 


crim 


DANDY MORSE LEARNER’S OUTFIT 


“ae two in number, are TELEGRAPH INSTRUMENTS Simplified Reinartz 


COMMERCIAL APPARATUS 


Developments in the line of commercial 
receivers included the standardization of 
those used in the trans-Atlantic and trans- 
Pacific stations of the Radio Corporation of 
America. The layout of these communica- 


Improved circuit using pile 
banked inductance eliminates 
4 controls. No_ switches, taps 
or soldering. EASIEST and 
CHEAPEST to build. Greater 
distance and volume by remov- 
ing switch tap losses. Pile 
banked windings give extra 
sharp tuning and low distrib- 
uted capacity. One control 


tion channels consists of three separate divi- ‘ ae, BUNMEALE Co-ny tunes 200 to 600 meters. Com- 
sions: First th a : ity plete instructions, hookup, 
1 ons: st, the transmitting station usually , Gu oe cell is all that is required to operate this ponent savont, e 25e. a 
0 alll ene nstr nt. accepted. ee ae Xe 
age : , advantageous position near 3 Made by the best Telegraph Instrument Makers in i A banked, 

coas or s icati he World. with all circuit instructions, 

ending the communications Other types carried in’ stock. $2.50 postpaid. 
— the sea; second, a receiving station, Send stamp for Telegraph Manual No. 43R. 
also advanta ely : Instrument only....$5.00 With dry battery... .$5.50 : 
woillyp-raas veiga — “a — Siciags Selle wine Vesco Radio Shop 
os sea, Dut usually remove J. H. BUNNELL & Co., 32 Park Place, N. Y. | | | Bx RN-II7 OAKLAND, CALIF. 


from the transmitter ; and third, the operat- 

ne hdres usually located in the heart of 
. ; : 

ecco sr or financial center to which the Insure your copy reaching you each month. Subscribe to Radio News—$2.50 a year. 
: unication service is to be rendered. Experimenter Publishing Co., 53 Park Place, N. Y. 
© operating division may frequently be 
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“What awhale 


of a difference 
just a few cents 


make” ° 
* 


CAII the difference 


between just an ordinary 
cigarette and the most skillful 
blend in cigarette history. 


“—amild cigarette 


a3 


A*200,000°° COMPANY 
stands squarely back 
of the quarantee on 
every Scientific headset 


SEND NO MONEY! 
20.000 TURNS §  Qrder TODAY 


EQUIVALENT TO by Postcard 


3,000 OHMS 

and Pay 
Postman 
on arrival 


® LOUD 


We G arantee = The Scientific Headset to be the greatest 
value on the market. Try it for five days. If not satisfactory send it 
back and your? money? will be refunded immediately. Circular on 
request. Dealers wanted. 


THE SCIENTIFIC ELECTRIC WORKS 
98 Brookline Ave. DEPT. H. BOSTON, MASS. 
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separated by 100 to 200 miles from either of 
the two other divisions, but it directly con- 
trols through suitable remote-control relays 
the operation of these two divisions. Thus, 
communication is directly carried on from 
the desired point, without transcription by 
the other divisions. : 

The equipment in the receiving stations 
consists of eight separate large units, not 
including the relays necessary for transpos- 
ing the signals on the land wires. 

It is interesting to note that both the sta- 
tions which took part in bringing the news 
of the recent Japanese disaster in Septem- 
ber, 1923, to the world, were equipped with 
the above standard receiving equipment. On 
the Japanese side, the operating division of 
station JAA was located in Tokyo, while 
the transmitting division was in Harano- 
machi, some 155 miles away, and the receiy- 
ing division 187 miles away at Tomioka. On 
the American side, a similar situation ex- 
isted. Station KET has its operating divi- 
sion in San Francisco, its transmitting sta- 
tion at Bolines, about 50 miles away, and 
its receiving station at Marshall, 44 miles 
away. 

Station JAA usually works through the 
Radio Corporation station at Koko Head, 
Honolulu, but in this emergency communi- 
cation was carried on directly across the 
water. The personnel of both stations 
worked incessantly at fever heat, while 
Japan told of her terrible calamity and needs. 
With all other communication systems out 
of order, radio stood as the only means by 
which the call for assistance could be 
brought to mankind. 


EXPERIMENTAL WORK 


For the purpose of securing a high volt- 
age direct current supply for the operation of 
radio vacuum tube transmitters, and for ex- 
perimental work, there was developed and 
built for the U. S. Navy Department a keno- 
tron rectifier, rated at 30 kw. at 15,000 volts 
direct current. It contains 12 kenotrons so 
constructed that so-called 3-phase full wave 
rectification is obtained. 

The rectifier has associated with it the 
necessary controls whereby the output can 
be adjusted from full output to a small frac- 
tion thereof. The filter system is associated 
with the rectifier, which smooths out the 
remaining ripple in the rectified alternating 
current to less than one-tenth of 1 per cent. 
This rectifier is now installed in the Navy 
Department Laboratories at Bellevue, near 
Washington, D. C. 

AIRPLANE APPARATUS 


In connection with the air mail service of 
the U. S. Post Office Department, there was 
designed an aircraft transmitter and receiver 
for use on the mail planes. The transmitter 
of this equipment puts approximately 200 
watts into a trailing wire antenna. The 
power for the operation of the set is ob- 
tained from storage batteries’ which are kept 
charged by the engine of the plane. These 
hatteries operate a high voltage dynamotor, 
which supplies high voltage direct current 
power for the operation of the transmitter. 


The set consists of three major units, the 
transmitter, receiver and control box, to- 
gether with a number of auxiliaries. The 
equipment was designed so that it can be 
advantageously installed in the fusilage of 
the plane, and so that maximum accessibility 
is given to the operator. The planes which 
will utilize the sets are built to carry te 
pilot only, and it was necessary to develop 
and design this equipment so that it can 
readily be operated by the pilot without 
interfering with the navigation of the plane. 
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HE temperature of a 
normal human body 
is approximately 98.6 
degrees. You may 


sit in a room the tempera- 
ture of which is 80 degrees, 
or go out of doors when the 
thermometer registers zero 
and your temperature, if you 
are in health, will not vary a 
single degree, because, resi- 
dent in your body is an intelligence 
that generates, distributes and regu- 
lates the heat of the body, and instant- 
ly adapts it to the change in tempera- 
ture. 

If you start in June to take a plunge 
in the lake every morning and con- 
tinue it every day until December, 
this same power resident in the body 
will ‘intelligently adapt the body to 
the seasonal change in temperature. 

This innate power gave the polar 
bear his long hair, that he might live 
in the land of eternal ice, and the 
gentle deer his speed, that he might 
escape his less swift foe. It is this 
power that in the struggle for exist- 
ence gave wings to the birds and 
cunning to the fox, spots to the leop- 
ard and strength to the lion. It is 
this power that elongated the neck 
of the giraffe so that he could reach 
the high-hanging foods and for ob- 
vious reasons webbed the feet of the 
duck and goose. This inborn power 


adapted the stomach of the carnivora 
to a meat diet, the stomach of the 
herbivora to a vegetable diet, and the 
stomach of man to both. 


‘What Do Chiropractors Mean. 


i maintains its vigor and then 
/ slowly lets the house in 
which we live decay. During 
all the circling three-score 
years and ten it coordinates 
the physical functions, heals 
the body’s wounds, mends its 
breaks, adapts it to the 
change of season, occupation 
and pursuit and performs the 
miracle of changing common 

food into living, breathing, sensate 

bone and flesh. 


This power develops the body from 
a blastoderm to its full growth in 


thirty-five years; for ten or more it 


It laughs at all our efforts to locate 
it or to imitate its work and yet 
some people, because they cannot find 
it, weigh it or measure it, question 
its existence and say “Vital force is 
a chemical phenomenon.” 

Call it what you will, it’s there—a 
rose by any other name is just as 
sweet. 


This “power within” Chiropractors 
call Innate Intelligence and all their 
philosophy, science and art is built 
upon this fundamental fact. They 
teach that “Innate Intelligence” func- 
tions through the brain and nervous 
system, and that disease is but the 
abnormal expression of one or more of 
the nine primary physical functions. 
Any pressure of a harder tissue (bone) 
upon the soft nervous tissue, impairs 
the conductivity (function or work) of 
that tissue and results in disease. All 
that is necessary for a complete res- 
toration to health, is that the imping- 
ing tissue be adjusted to normal posi- 
tion, which permits the nerve again to 
function normally. 


Scientists call the modus operandi 
of the “power within” the law of 
adaptation. Among the professions 
engaged in getting the sick well, chi- 
ropractors alone recognize the exist- 
ence of the thing itself, and the law 
of its expression, through the nervous 
system. 


DEFINITION 


practice of Chiropractic 

consists of the palpation 

and adjustment, with the hands, 

of the movable segments of the 

spinal column to normal posi- 

tion for the purpose of releas- 
ing the prisoned impulse, 


~~ 


That is the reason Chiropractic suc- 
ceeds where other methods fail. 


Write for information regarding Chiropractors 
or Schools to the 


Universal Chiropractors’ Association 
Davenport, Iowa, U.S.A. 


All Rights Reserved 
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Get the Consrad Cloth Radio Map of the U. S. 


Consrad Pattern No. 


The S. 100 receiver employing a circuit 
devised by og Be Scott-Taggart of London, has 
proven to be one of the most efficient sets of 
reflex variety for broad-casting reception, 

While only two tubes, a crystal detector are 
used, the energy amplified of incoming signals 
is powerful enough to operate any type of 
loud speaker without additional amplification. 

The quality of reception will astonish those 
who are familiar with the performance of 
other circuits. 


The Consrad Radio Map is different from all other maps in that it is printed on CLOTH 
and with proper care will last a lifetime. 

The Map measures 17x22” and contains a special distance computing gauge of our own 
design which enables one to find any broad-casting station at a moment’s glance. 

A measuring rule is also furnished to help find the distance from any point in the United 
States to the station which is being received. 

The broad-casting stations are contained on a separate sheet which can be fastened to 
the map by ordinary paper fasteners. 
lengths. 


The list is up to date and contains the new wave 


The map is furnished in two colors and with the sheet of broad-casting stations, is en- 


closed in a two color heavy manilla envelope 9!4x12”. 


How to Make the ST100 Receiver 


Another important feature is that the set 
tunes sharply, which is one of the utmost 
requisites of an ideal receiver. 

The packet consists of blue prints for drill- 
ing the panel, wiring the apparatus, and a 
four-page instruction pamphlet giving com- 
plete details as to the parts required, tools 
needed, and even how to tune. 


All these are contained in a two color heavy 
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The $10.00 
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“Making Your Own” 


construct a receiving set as easily as a woman can sew the simplest dress. 
Blue prints are furnished for drilling the panels and wiring the parts and a 
four-page pamphlet contains complete instruction even as to tuning, 
pattern is contained in a two colored heavy manilla envelope 


fake a Short Wave Regenerative Receiver............. 50c 
fake Detector and Amplifier Units .................... 50c 
fake a Radiophone Crystal Set ........................ 50c 
A re 50c 
SRE A RD R TEL OORIIINE oon 5 6c esr w SW wdnsioccnvewasedt 50c 
fake a Cockaday Receiver ......................000005 5c 
fake a Neutrodyne Receiver ............... .50c 
inke an Amtoplex Revsiver ..... 0... .000..660 00 cee ewe 50c 
Packet B 20 Radiophone Diagrams with Supplements............... .50c 


C 14 Radio Formulae and Dizgrams 


On Sale at All Reliable Radio Dealers or 


THE CONSRAD C0. 


If you prefer we will send it C.O.D. and you can pay 
the postman on receipt. 


series consists of plans for the construc- 
popular radio circuits and are gotten up so that anyone can 


Each 


50c. 


Ef MS PPETTETVTTeTITL Teer eT Tee 


The Titles in this Series: 


Direct from us. 


233 Fulton St., N.Y. C. 


Publishers and 
Sales Agents 


1924 
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Iwo New E. I. Books 
jor the Radio Fan 


History and Operation of the Vacuum Tube 


By Pror. J. H. Morecrorr 
Associate Professor of Electrical Engineering, Columbia University 


Edited and Approved by 
Major GENERAL Geo. O. Squier, Chief of the Signal Corps, U. S. A. 


This book serves an interesting study of the fundamental principles, historical evolution, and 
practical application of the vacuum tube as used in radio apparatus of every description. 
Since the vacuum tube is one of the most important parts in the modern radio set, and has 
been largely responsible for making present-day radio entertainment possible, this book has 
ae; been entirely devoted to the subject of that one particular instrument. It is written in simple 
We EASY COURSE | everyday language with all technical terms thoroughly explained so as to make matters easily 

understood by everyone. 
WARES SS, The book contains chapters on the phenomena of vacuum tubes in general; the operation 
of vacuum tubes as detectors and amplifiers; and the junction of the vacuum tube used in 
various transmitting and receiving circuits, etc., etc. 


52 pages printed in legible type; 24 illustrations and diagrams; bound in two-color cover; 
size 5% x 71% inches; Price, 25c. 


All About Radio Parts ALL ABOUT 
By Tuomas W. BENSON RADIO PARTS 


THOMAS W. BENSON 


This book gives an extensive description of the various parts used in all types of receivers, 
especially explaining the features of certain apparatus and circuits. It also describes why the 
different parts are used and how they operate. There has been nothing overlooked. 

To begin with, the book tells how radio waves are collected by means of an aerial, giving 
details of construction of different types and their advantages. Then detection is explained 
and various types of crystal and vacuum tube detectors described. Amplification, including 
regeneration, radio and audio frequency, is simply told. 

This very instructive book will prove to be of great value in the hands of anyone inter- 
ested in radio as it is very explicit and thorough. 

Contains 52 pages, 36 illustrations and diagrams; bound in a two-color cover—size 514 x 714 
inches. Price, 25c. 


F9 Other Books in the Experimenters’ Library’ 


RECEIVING SETS 


. 2—How to Make a Radiophone Receiving Set 


<< OMIE AL MAb SHIVTIL GOOE? 


. 3—Radio Questions Answered ............... 00000000 


. 4—Radio Frequency Amplifiers .................0000. 


 eabio QUESTIONS . 5—Loud Talkers and How to Build Them .............. 25c 
scl . 6—How to Tune Your Radio Set .................0000. .25¢ 
0 ee er ree . 25¢ 


oR 


wes roa " 
" HOW TO TUNE 
% YOUR RADIO SET 


The “Experimenters’ Library” is being increased at the rate of 
at least one new title each month. Every book is written by an 
fists authority and in language easily understood by everybody. 


On Sale by All Reliable Radio Dealers 
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Agents Wanted Correspondence Course Indian Goods 
A.vats Wanted in every city and town to sell standard Used correspondence courses of all schools sold rented and _Hunting Bows, relics, minerals, Geology, stamps. butter- 
rad.o apparatus Attractive discounts given. If interested, exchanged. New 192! catalogue free. (Courses bought). flies Thousand Indian articles Catalogue lve. ndian- 
1 ne wwe Tae 1 nai rg patel Lee Mountain, Pisgah, Alabama. craft-A-Co,, 466 Connecticut, Buffalo, N. Y. 
ton Electrica Specia y Co, Inc., 912 range ’ mihie an ' ‘ ‘ sensitive : 
ton, Delaware 1 . 
Gene: Acents—Se-vice Men! Genuine Gold cor see ellen Business Opportunities Languages 
store windows easily applied 20 pereent cash commission on 
orders from local agents appointed by you anywhere. 50 . < ‘ : y World-Romic System. Masterkey to All Languayes 
32 mee siebdicandt on your own 0 jers. Free sampies. Metal- Make Big Money Out of Radio. Thousands of People Primers, 23 languages, $1.91 each language: English 
tie Letter Co N. Clark St. Chicago. want to buy a good Radio instrument. They have read that French German, Italian, Portuguese, Spanish. Pronuncia 
sic Letter : _— vast improvements have been made and they are ready to tion-Tables, 102 languages, 30c each language. Language 
a ; buy now if you show them the best. It is one thing to Publishing Company, 8 West 40th Street, New York 
Bia Sney and fast sales. <~ty pig ly on — make a good radio instrument for your own amusement, but és spade cig 
auto. You charge 31. an ane al cg why not cash in now on your experience? Let us send you 
dai ashes Dla pg | arg Mt ie ig I. 3 full particulars of the Ozarka Plan which shows you how to 
joan » Monogr am Co., Dept. 1 Orange, N. - Make $120 weekly’’ selling long distance Radio sets. The Mail O ° 
oe pager serinn season is on right now. Let us tell you how to combine the at rder Novelties 


her whole or side line, | clear signal of the crystal detector with the distance of the 
to the trade. Excellent vacuum tube. Write today and don’t fail to give the name 40 Mailorder Magazines and Pa 95 : 
‘om , a apers 25¢ Hansen Com- 
p \ I. Company, Publishers, | of your county, Ozarka Incorporated, 813 Washington Blvd., | pany, Eleven, Brookings, 8. Dak. sa 
2 Fulton Street, New York City. Chicago. 
“ 1 m “ 


ine ee eae 8: = ¥ ane -4 ;" sgn cel ony _ For $5 we’ll write three catchy classified advertisements 
line of 150 ticles, »d constar neve © sate that will simply have to bring you business. We’ll name * 
us, we will send you our hes isome $15.00 eee 5 rates of most profitable magazines, how to use them, ete. Miscellaneous 
fit on trust P ood Co. Dept. T, Chicago. Martinek Company, 45 Humphrey Street, Corona, N. Y. 


Get posted—Good prices paid for buttertiies, insects. See 
Sinclair display advertisement, page 1194. 


Rug Salesmen—Get 1 next to the biggest seller of the year Free Booklet describes four methods of making money. 
wite Feit Rugs. Sell at sight at $2.50, cost $15 dozen $50 starts you. Dept. X, Paul Kaye, 149 Broadway, N. Y. 
z, complete Rug Catalog, Free. Maisley-Payne Mfg. Co., Why Use String? Perfect little Gi d Tape M. 
101-N Hanover St.. Zoston, Mass. simplest, cleanest, most compact rapid, unique, practical: 
no equal for any business. Postpaid with 12 rolls 1 inch 
New wonderful seller. Over 100 percent profit on every Exchange tape, only $5. Quickseal, Lynn, Mass 
sale of Harper’s Ten-Use Set. Needed + every home 
Washes and dries windows, sweeps, scrubs, mops, ete. i i ale ioe Bntidine Gasoline Lamps and Lanterns. Catalog free, Littl 
Greatest year ‘round seller. Write Harper Brush Works, For Sale. .Aeriola Senior two stage amplifier, including | wonder Light Co, Terre Haute. Ind Little 
160 2nd St. Fairfield, Iowa Obl tubes, New condition $35. R. A. Workman, Woodward, . , : 
30 2nd St. ‘ ; a 
AT ay Something New for Tailoring or Rai = Aeeeatien Sathy, tematers. Have you any new ideas for 
wo-In-One-Line. metht or 43 BC ain- : : : ; improving Radio Tubes or have you any patents for 
coat agents. Great for men who have been waiting to break PR nny oo — Pn ge 4 gO ae. = , ce If you have, communicate with me at cones as [om 
into this profitable business. Union, made-to-measure suits ae ep Amplifier 922.00, Smith 3 Market, Philadel much interested in this particular line. Have full equip- 
or overcoats - “" ae A Ree weed maker . ment to experiment with as well as the necessary capital 
from start to finish. Big repeater. Satisfied customers guar- A a and am in a position to spend a great deal of tim bring- 
anteed. Real sales help. Offer will soon be withdrawn : For Sale: 1 Aeriola Sr., $35; 1 Radiola R. C. $65; 1 ine nut any aitane A mney wecclve: aT Adcniere pod — 
Agency equipmems are limited. Get in line for one of our Crosley Model V $14; 1 Ace Regenerative $25. C. gBen- | please you, satisfactory arrangements can be made for the 
$100.00 a week jobs. Elliott Bradley, Inc., 1028 W. Van- jamin, Clyde, N. Y. manufacture of them. Just get in touch with me and let 
3uren, Dept. A20, Chicago. me experiment for you Box 150, RADIO NEWS 
a $110.00 Edison ¢ “hrome nic kel 6 volt 150 ampere hour 
You can make from $75 to $150 a week storage A batteries at $22.95. A wonderful battery at an vim 


If you can Sell— 1 , at 
taking orders for our guaranteed all-wool tailored-to-meas- eely + cena tn ag 6 volt me eos Dawe at .- 90. 
ure suits all at one amazing low price. Tailoring experi- .dison chrome nickel storage battery plates at 4c per ° . p 

for making rechargeable B_ storage battery Motion Picture Business 


ence not necessary. We teach you and supply you with finest pair. _ Parts 
selling outfit. We do all delivering. You just write from “a B Plates for 100 volts at $8.95, 150 volts 
orders and get your pay cash with order. When you write, $12.95. Consists of plates (Edison) glass vials special Motion picture machines, films stereopticons. National 
state experience and give references. Address Dept. 764 wire, perforated separators, chemical electrolyte and simple Equipment Company, Duluth, Minn. 
for assembling and making charger. B. R. 


Goodwear Chicago, Inc., 844 W. Adams Street, Chicago. instructions for a 
Smith, 31 Washington Ave., Danbury, Conn. 


Start your own business as our sole agent, selling 100 as ke dake CE tin 9 cies mm 
famous home products. All or spare time. Dr. Blair or Sale. Grebe CR No. 9 with attachment com- a 
Laboratories, Dept. 541 Lynchburg, Va. plete 0 wm for $140.00. Howard B. Cogswell, Hammonds- Motorcycles Bicycles 
ss . sacesbt - 
ee en aan ' Pern tan ' Don't buy a Bicycle Motor Attachment until you get our 
catalog and prices. Shaw Mfg. Co., Dept. 6, Galesburg, : 
° Kans sas. 
American Made Toys Help Wanted Seen 
I 
Manufacturers on Large Scale, also homeworkers, wanted We want Salesmen and Agents, either whole or side line : 
Pears eee te siotet ag J te eet: i Millions needed to sell our low priced radio books to the trade. Excellent News Correspondents a 
- Pog I tag wh wi Sis Mis cong re Mags proposition for live wires. The E. I. Company, Publishers, 
10biles, idians, "Ss, seba ayers, annons, 929 - ag ‘ ; : 
Soldiers, Crowing Roosters, Statues of Liberty, Miniature = a Sn, See Sas Oly. Earn $25 — Spare Time egg = de hee hae 
astings of Capitol, Bathing Girl Souvenirs and others x s magazines. | Experience unnecessary; details free. rest 
Unlimit ted possibilities Guaranteed "(Casting forms Pare Earn $25 Weekly, spare time, writing for newspapers Syndicate, 566 St. Louis, Mo. * 
nished manufacturers at cost price from $5.00 up, with mag — S. fy seo igre de details free. Press : ; 2 so inieeieeaamaiame 
complete outfit. No experience or tools necessary. Thou- yndicate, 5665, St. Louis, Mo. a 
sands made complete per hour. We buy goods all year putin diene h Work | R , nt 
and pay high prices for finished goods Cash on deliv- ives e verywhere. ork home or trave Ss 
i Experience unnecessary. Write, American Detective Sys- Patent Attorneys it 


ery Contract orders placed with manufacturers. Catalog 
and information free. Correspondence invited only if you 
mean business Metal Cast Products Co., 1696 Boston 
Road, New York. 


tem, 1968 Broadway, New York. : a 
Patents. Send drawing or model for examination and 


All Men, Women, Boys, Girls, 17 te 65 willing to accept report as to patentability. Advice and booklet free. High- 
117-$3 est references. Best results. Promptness assured. Watson 


s Government Positions $ 0 traveling or stationar 
? ; write Mr. Ozment, 251, St. Louis, Mo., immediately. . E. Coleman, Patent Lawyer, 624 F Street, Washington, D.C. - 
° Get posted—Good prices paid for butterflies, insects. See H. F. Lowenstein, Registered Patent Attorney, _ Ex- mn 
Automobiles Sinclair display advertisement, page 1191. pert. 825 McLachlen Building, Washington, D. C or 
. rv anuunnnnvonanavianvennnenvenseengeensemaeeTOTe re 
Automobile owners, garagemen, mechanics, send for free Paternts—Send for form ‘Evidence of Conception” to be 81 
copy of America’s popular motor magazine. Contains help- signed and witnessed. Form, fee schedule, information D 
ful, money-saving articles on repairing, overhauling, igni- Improved Made Toys free. Lancaster & Allwine, 269 Ouray Bldg., Washington, 
tion, carburetors batteries, etc. Automobile Digest, a. c. o 
Butler Bidg., Cincinati 
Wanted—Manufacturers and Houseworkers to manufacture = " 
- Metal Toys and Novelties. Wonderful opportunity. Millions Patents—Inventors should write for Free Guide Books sal 
Build It Yourself—A real Automobile that any handy needed. In Whistling Birds, Wild Animals, Wag Tail Pups Record of Invention Blank before disclosing, inven ie 
man or boy can buil A_ low-slung, speedy cycle car. Crowing Roosters, Automobiles, Baseball Players, Statue of Send model or sketch of your invention for our Free bans 
Power supplied by famous 2% H.P. Shaw ) a. Send Liberty, Indians, "Toy Soldiers, "Barking Dogs, and 50 others. of its patentable nature. Radio, Electrical, Chemical, Me 
stamp today for Descriptive Circulars or send 25¢ for Com- No experience or tools necessary Tonrantaat casting forms chanical and Trade-Mark experts. Victor J. Evans & Co, 
plete Book of Easy-to-Follow Plans. Shaw Mig fg. “Co., Dept. with complete outfit, at cost. “From $3.50 up. We buy goods 922 Ninth, Washington, D. 
N.1 ¢ > eter Kansas. all year. Cash on delivery. Higher price for finished goods. 48 East 1 
amano m TMT TAN Contract comers placed. Send for catalog and information M. P. Laughlin, Patents Engineer-Attorney, 
free. and Improved Metal Casting Co., 342 East 145 St., Street, New York. “it 
New beim RUT EEO leah 
Books ut 7 Hamann ‘ 7 
i 
Patents — 
Hypnotism—25 easy lessons, complete methods, guaran- Ins WwW 
. gee cts Wanted | 
teed $1.00. Mind-reading (any distance) 50c postpaid. : Write F 
The Collins Co., 32 Liberty Street, Hastings, Brooklyn, Inventions Commersialized. Patented or unpatented. = 
N. ¥. Get posted—Good prices paid for butterflies, insects. See Adam Fisher Mfg. Co., 278, St. Louis, Mo. eat 
Sinclair display advertisement, page 1194. cvuneurerernvernonattcabntnacancagmusertnecracrazetecatanian caiman | 
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Chemistry Instruction : ae ; 
i Cc Genuine Edison Elements (new) for = ng * be 
Learn Chemistry at Home—Dr. T. O’Conor Sloane, noted Learn Chemistry at Home—Dr. T. O’Conor Sloane, noted | teries, obtained from U. S. Government. ow “x V4 3] 
educator and scientific authority, will teach you. Our home | educator and scientific authority, will teach you. Our home | negative element—6c; glass tube—3e; all oaner, oa te Hai 
study correspondence course fits you to take a position as study correspondence course fits you to take a position as reasonable prices. Postage, etc., 50c extra per or oer Ste 
chemist. See our ad on page 1157 of this issue. Chemical | chemist. See our ad on page 1157 of this issue. Chernical instructions, Todd Electric Company, 109 West 


sate of New York, 66 West Broadway, New York City. Institute of New York, 66 West Broadway, New York City. New York. 
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Perscnal 


—_ 

‘Funny”’ 
ae No Bananas Today, etc., 205c. 
Fu.ton Street, Brooklyn, N. 


Jazzy Parodies on Latest Songs, Yes! We 
25 R. N. Collins Co., 197 


w ealthy members everywhere 


dence club—Many 
Correspon Smith, Box 1167Y Denver, 


Fascinating particulars free. 
Colo. 


sh Girls desire American Correspondents. Proposi- 
Pag Neclare, 16, Cambridge St., London, S. W. Eng- 
land. = al 

vnely Hearts—Exchange letters; make interesting new 
ait 7 our jolly club. Eva Moore, Box 908, Jacksonville, 
Fiorida Enclose stamp. 

nce Cheery Letters with new friends. _Write Betty 
Sag 4254 Broadway, New York City. Stamp appre- 
ciated. 


eameme—lein our “club— -make acquaintances everywhere. 
Big illustrated book with descriptions and photos, sent in 


plain wrapper for ten cents. Bonafide Co. Dept. 53, 
Kansas City, Mo 
edmumiMieen 

Printing 


Order Radio Catalogues 24 page with cuts. Your 
Mg Prices $10.00 per 100, sample 2c,  Stewart’s 3124 
aes, St. Louis, Mo. 


Salesmen Wanted 


Charges discharged 


Lightning strange battery compound. 
Gallon 


batteries instantly. Eliminates old method entirely. 
free to agents. Lightning Co., St. Paul, Minn. 


y 


Scenery to Rent 


Settings for Opera, Plays Minstrels. Plush Drops. Ad- 
dress Amelia Grain, Philadelphia. 
mune 
Song Poems Wanted 
Poems Wanted—Sell your song-verses for ca Submit 


St. Louis, 


Mss, at once, or write New Era Music Co., 152 
Mo. 


Song Writers 


A $500.00 Cash Prize is offered tor the best second verse 
written for the song ‘‘Remember.’’ Those wishing to com- 
pele may receive a tree copy with rules by Aaa Equit- 


able Musie Corporation, 450 State Theatre, N. 
swamnerseeriii svovcenceunueesnvonegenenescnuaeucouonveeaseacvanecaocaceneenocereeeersoiceuoeoatearaentameente 
° 
Stammering 


3t-Stu-t-t-tering and Stammering cured at home. In 
s..uctive booklet free. Walter McDonnell, 121 Potomac 
Lank Bldg., Washington, D. C. 


Stamps and Coins 


Danzig Free—-Nice Set Danzig S:camps with Biggest cata 
logues issued, 2e postage. Midland Stamp Co. Station Ell 
Turonto, Canada. 


Stamps—50 —— Brazil, Peru, Cuba, ete., 10ce. 50 
litrerent Ss ,000 hinges, 10c. 1,000 mixed, 40c. 
ist free. C, Stegman, 5956 Cote Brilliante, St. Louis, 
Missouri. 


jp california gold. 
-dime and 
edn Colo. 


half-dollar size 53c, 
Shultz, Colorado 


Quarter size 27¢; 
Catalogue l0c. Norman 


Telegraphy 


Tolegraphy—Both Morse and Wireless taught thoroughly 


and quickly ‘Tremendous demand. Big salaries. Won- 
de‘ful opportunities. Expenses low; chance to earn part 
Sool established fifty years. Catalog tree. Dodge’s In 


stitute, Cour St., Valparaiso, Ind. 


Wanted to Buy 


Full Value Paid for Old Goid, 


Jewelry, Watches, Dia- 
monds, crowns, bridges, dental gold, silver platinum, gold 
or silver ore, magneto points, old false teeth. Packages 


returned if our offer is 
Smelting Works Y 1 y 
Dept. 


United States 
120 So. State St., 


(TI Old R re arg 
1 abl 
16, Chicago, Ill, ellable) 


Wireless 


UV199, UV2014, 
Eveready, $3.00. 
$6.00, Brandes 
the perfect repro- 

and variocouplers, 

at once. Capitol Radio 
Missouri. 


Be an sarge 5 size % 
: 00, Brandes, 
Kis $8.00, Baldwin’ $12 -00, 
lucer $35.00. WorkRite variometers 
$8.50. Prompt service. Order 

ompany, Box 522, Jefferson City, 


Magnavox, 


Radio 
Din wide et made to order, single or in lots. 


specialties, Bennington, Vermont. 


824 Nosth 


E. H. 


Edison Storage Rattaries, $4.00. 


Fifth, Philadelphia, Pa ne eee 


Edison Storage “B’’ 
fori Se Der pair, 


ington il 


Battery elements. 
in ae of 100. 
Der 100 pair, 
Chelsea, Mass 


Large size, full 
Kindly send postage 
Gilman’ s Battery Shop 57 Wash 


Radio Panel—w: be i 
b —White ‘‘Pyralin 
sie" ait 2 of all. Guaranteed 


k, 3c per squ 
Haltom, 614° Main St., Pore Worth, 


Ivory’’ makes the most 
satisfactory. Any size 
Sample sent. E. P. 
Texas. 


| Wireless—(Continued) 


Cabinets—Catalog on request. Special cabinets made to 
order at low cost. Manufacturers’ and jobbers’ inquiries in- 
vited. Panels—plywood; natural, %e sq. in.; dull_black 
finish, 14%e sq. in., postpaid Miami Cabinet Co., Yellow 
Springs, Ohio. 


{ 550-volt, 700-watt Generator with Field Rheostat $40.00, 
1 Thordarson 1- K. W. ‘Transformer with two 1500-volt Sec- 
ondaries $15.00, 2 Deveau Indoor Telephones $5.00, 1 Acme 


Portable Moving ‘Picture Projector Electric Drive with 5000 
feet film $100. v0, 1 Sere 80-watt Filament Trans 
tormer $7.50. 1 % H.P. A.C. Motor with Chopper Rotor on 


Tape Recorder $20.00 


Shaft $20.00. 1 “Automatic Double 
Amarad Filter Condensers 


} Amarad S Tubes @ $5.00 4 
@ $5.00. 4 R. O. C. 50- -watt Tubes @ $24.00. 3 R. O. © 
zoU-watt Tubes @ $75.00 4 50-watt Sockets @ $2.00 
1 ESCO Generator 225-watt 500-volt plate and 10-volt Fila- 


ment $40.00. 12 Hoyt Peep Hole Meters 0 to 1.2 amp 
$2.00. 12 Hoyt Peep Hole Meters 0 to 10 volts $2.00 
1 Jewell 0 to 242, 1 Jewell 0 to 5, 1 Jewell 0 to 10, 1 


Jewell 0 to 15 Thermo Ampmeters @ $9.00. 1. Splitdort 


0 to 1500 Volts D. C. Meter $17.00. 1 Splitdorf 0 to 500 
volts D. C. Meter $9.00. 1 Thordarson 300-watt Filament 
Transformer $10.00. Following Used: de First-Class con- 


dition. 1 % K.W. Clapp-Eastham High Tone Se 
Ball Bearing Synchronous Motor in 1 HP. 


1 % HP. Frame 
$10.00. 1 Electric Blower (poor condition) $7.50. 1 500 
voit, 100-watt Motor Generator $45.00. 1 Small Power 
Hack Saw $10.00. 1 Dubilier Condenser 01 M.F 10,000 
volts $8.00. 1 Dubilier Condenser .01 M.F volts 
$12.00. 12 U, C. 490 1 M.F. Filter Conder sers, 12 
P. 1627 % M.F. Filter ere $1.50... 1 BR. Cc 
renee pau ance $7.50 10-Henry Choke 1 Amp 
“apacity $15 1-Henry Choke. i aD C apacity $8.00 
1 2-Henry Choke 1 Amp. 3 1 4% H.P. Motor 
Generator 100-A.C. to 90-volts D.C, 00. 1 % H.P.110 
| volts G. E. Motor $35.00 1 150 Ohms 3unnell Relay 
| $°.00. 1 Thordarson Oil Transmitting Condenser .01 MF 
| $5.00, Terms: C.0.D. One-fourth cash with order. G. I 
| Hisht, Rome, Georgia 
Fifty asorted flathead solid brass machine screws, nuts, 
washers copper lug 50c. Eight initialed binding posts, 
set 60c. welve nickeled binding posts—50c. All three 
items—$1.50. Radio List for stamp All prepaid. Stamps 
accepted. Kladag Radio Laboratories, Kent, Ohio. 
Save Money Radio Supplies Catalogue Free. Stewart 
} Radio Supply, 3124 Cherokee, St. Louis, Mo, 


Radio at cut prices, list free. Kale Radio, 2744 No. Troy 


St., Chicago, Il 


| Build your own 

Plates and complete 
cular free. Peerless 
Rochester, N. Y 


electrolytic 
instructions, 
Electrical 


storage battery charger. 
$1.00. Descriptive cir 
Parts Co., 105 Harris 


Magnavox R3 or MI. 
producers. List $35. 
carton_is your guarantee. 
lene, Kansas. 


Latest nationally advertised re- 
Introductory $25. The factory 


Radio Central, Dept. R, Abi- 


Radio Panels. Cut exactly to size and a g 


hour shipment. 4” thick .01%e per squar aah 3-16" 
| thick .01%e. Made of the highest grade black fibre. This 
| material possesses electrical strength of 200 volts pr nil, 

is inexpensive, unbreakable. easy to work and takes a fine 

finis sh. We pay postage. Radio Instsument & Panel Co. 

564 W. Monroe St. Chieago, Tlinois 
| 
| Immediate delivery. _Rubes. Magnavox, Phones, Battery 
| rs, Storage and ‘ 3atteries, Couplers, Variometers, 


-Forest 


ers and all ania with Radio Corpore ation, De 
XR. B. Electrie Co., 


““Neutrodyne’’ Receiving Sets. 
Distributors, Galva, TI. 


Boys! Don’t Overlock This. The ‘‘Rasco’’ Baby Detec- 
tor, Greatest detector ever brought out with molded base. 
Fvlly adjustable. See former advertisements in this publi- 


cation, or our catalos Detector with Galena Crystal, 
plete 50c, the same detector with Radiocite Crystal, 75e 
paid. Send for yours today 
88 Park Place, New York C 


com - 
pre- 
Radio Specialty Company, 96- 
ity 


Attention!—50 Vacuum tube hook-ups. The greatest col- 
lection of vacuum tube cir@uits ever brought under two covers 
at such insi< niticant cost. These diagrams will be found in 
the great ‘‘Rasco’’ catalog, which contains raw materials 
and parts in a greater profusion than any other catalog. 154 
in stamps, or coin, will bring the catalog to you. Radio 
Specialty Co. 96-98 Park Place, N. ¥ 


Coast to 


Reflex Sets—Latest most 
1 parts and 


economical hookup. 
coast. Only half the tubes. F 


We specialize in 


complete assemblies for ERLA one, two and three tube re- 
ox sets Information on request. Other specialties and 
tandard apparatus. Yestern Wireless Supnly Company, 
| 3162 North California Avenue, Chicago, Tlinois 
| 
Tube repairs, 201A, 199, W.D.11—$3.25 ete. Satisfaction 
Guaranteed, Also New Tubes in ock at uncomparable 
prices with amazing — obtainable. Request Circular 


One Day Service. 
N. 6th St., 


Motto. S. 


ur Strobel & Co., 89238 
Philadelphia, Pa. 


The How and Why of Radio Apparatus, by H. W. Secor, 
E. E. This newest book on radio matters fills a distinct 
wap in wireless literature in that, while the treatment is 
made as understandable and as free from mathematics as 
possible, it at the same time incorporates a wealth of tech 
nique and instruction for the Radio Amateur—the Radic 
Operator—the Installation and Designing Expert—as well as 
teachers and students of the subject in general. A very 
broad field has been covered by the author, at the same time 
giving a great deal of information not found in other text 
books. If you are engaged in any branch of the Radio or 
allied arts at all you will surely need this latest contribu- 
tion to radio literature, which is destined to be found on 
every radio man’s book shelf before long. A glance at the 
following list of chapters gives but a very scant idea of the 
extensive and useful radio knowledge provided in its text 
The Induction Coil; The Alternating Current Transformer; 
Radio Transmitting Condensers; The Spark Gaps; Radio- 
‘Transmitting Inductances; Radio Receiving Tuners; Radio 
Receiving Condensers ; Detectors; Telephone Receivers; Radio 
Amplifiers ; Construction of a Direct Reading Wavemeter and 
Measurement of Inductances; Appendix containing very use- 
:ul tables, covering all subie ts treated in this very unusual 
book. This newest of Radio Works, cloth bound in Vellum 
de Luxe, Gold Stamped and Hand Sewed, has 160 pages. 
5 The How and Why of Radio Ap- 
Paratus. Postpai i Expecimenter Publishing Co., 
Book Dept., 53 ee Place, New York City. 
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For 


19 years the best 
in the world for 
an money — 


2 — and cc 


Silways ask tor 
MURDOCK 


HEADPHONES 
AT ALL RADIO DEALERS 


Or Sent Direct If Your Dealer Cannot Supply You. 


WM. J. MURDOCK course 
314 Washington Ave., Chelsea, 


% FURNESS 


RMUD 


LINE 


(Bermuda Gov’t’s Official Contract 
BERMUDA 
Playground of Eternal Springtime 
(Average Yearly Temperature of 70°) 
Only Two Days From New York 
SAILINGS TWICE WEEKLY 
Landing passengers directly at 
Hamilton Dock avoiding incon- 
venience and delay of transfer 
ry tender. 
Tickets good on either Steam- 
er, insuring unequalled express 
service safety and via Palatial 
new Twin-Screw Oil-burning 
Steamers, 
Ss. S. “FORT VICTORIA” 
“FORT ST. GEORGE” 


Mass. 


Steamers) 


Ss. S. 
Each 14,000 Tons Displacement 


From New York Wed. & Sat. From Bermuca Tues. & Sat. 
Mcdern Hotels—No Passports—All Sports 
Tennis, Sailing, Bathing, Horse Racing, 


including Golf, 
fishing, Ridi riving, ete. 


ST. GEORGE HOTEL, Bermuda, Finest Cuisine and 
Service, Tennis, Golf, Magnificent Tiled Swimming Pool 


WEST INDIES 


to the Gems of the Carribean Sea 
St. George Hotel 


Delightful Cruises 
For Illustrated og on Bermuda, 
r West Indies, write 


FURNESS BERMUDA LINE 


34 Whitehall St., N. Y.. or Any Local Tourist Agent 


Brings you a Genuine 


UN DERWOOD 


¥ PB Wee ty. ee 


10 DAYS Paee URAL sore 


‘ou are not satisfied with this ite So UNI 
core you's rebuilt by the famous Shipman Ward process 


GREAT PRICE SAVING Pitz:i,'9¥02 from the 


st typewriter fice 
tory in the world by our money saving me thods. 


EASY MONTHLY PAYMENTS Sosmall that 


notice it while you enjoy the use of this wonderful wu machine. 


FREE BOOK OF FACTS (rising Shipman 


A en of rebuilding typewriters and also Loe formation 
ut the typewriter industry both instructive aad entertaining. 


DOWN 


conditionally 
nd of 10 
DE en 


Act Today! 
Mail 


Coupon 


Shipman Ward : “Please send me 
Mfg. Company gute SF ta. 
1952 caus Building explaining bargain offer. 
Montrose & Ravenswood 

Aves., Chicago 


UN oes vee nw esos adnate vents ceases beers ucioken 
MOMS oo. fie atone 120 sa pboetupstaes sean a 
Cee ccncsckscns Wir ota lald acaistalh State...... Niecauted 
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THE PERFECT GPID LEAK 


The Best Grid Leak:Says 4nrad 


Radio has been waiting for an adjustable grid leak 
which is truly adjustable and reliable. Many 
attempts have been made to produce such a grid 
leak, but with little success. It-has remained for 
the Allen-Bradley Co., backed by 20 years’ experi- 
ence with compression disc rheostats, to produce an 
adjustable grid leak which fulfills all the require- 
ments of a perfect grid leak. To distinguish it from 
all other grid leaks, it bears the name “Bradleyleak.” 


For Special Hook-ups the Bradley- El 
leak is a great favorite and fre- 

quently a Bradleyleak makes an 
obstinate set work perfectly. 


AB d A Y 
ic Controlling Apparatus 


287 
Greenfield AB 
Ave. 


Radio News for February, 1924 


-~ ~ 


Bradleyleak 


Retail Price 


$1.85 


Condenser 
00025 ME 


35¢ Extra 


wn 7// ify 


The Bradleyleak has been tested by such authorities 
in radio as Crosley, Kennedy and Amrad. They 


<a 


have all marveled at its noiseless, smooth control, 


its marvelous range from 14 to 10 megohms and 


also that it is not affected by atmospheric condi- a 


tions. Radio set builders are using thousands of 
Bradleyleaks and the demand is increasing at an 
astounding rate. Your detector will work better if 
you use the Bradleyleak. Try one on your set, today. 


Send for Bulletins and learn the 
proper value of grid leak resis- 
tance for the popular radio tubes 
Milwaukee, Be sure to write today. 


Wisconsin 


Yo 
THE ALLEN-BRADLEY CO. HAS BUILT GRAPHITE DISC RHEOSTATS FOR OVER TWENTY YEAR 


Pos 
era 


THE PERIODICAL PRESS, NEW YORR 


